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This cable will operate in open 
flame at 1100° C for not less than 
five minutes. Such a performance 
is required for the successful 
operation of fire detection 
and control equipment. ‘Unifire’ 
cable has a composite glass and 
asbestos insulation impregnated 
with silicone compounds. 

The cable is type approved to 
MoS Specification EL 1736. 


This cable has a nylon sheath 
to resist the deleterious effects 
of the synthetic lubricating oils 
used in jet engines. It has an inner 
glass braid and polychloroprene 
insulation similar to the well- 
known ‘Pren’ cables. ‘‘Nypren’ 
and ‘Pren’ cables are dimension- 
ally interchangeable. 

The cable is type approved to 
MoS Specification EL 1771. Issue 1. 


If you are encountering cable problems in connection with fire detection 
circuits, or synthetic oil-contamination, our specialist engineers will be 
pleased to discuss these new developments with you. 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 


21 BLOOMSBURY STREET 
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This one’s easy — but when it comes to designing the right 
kind of springs and presswork for a specific job, then you 
may be only too glad to have us help you out. We’ve been 


designing and manufacturing springs and presswork for close 


on a century ; turning them out by the million ; and as 
accurately as if we were watch-makers ! The “ know-how ” now 


at our finger tips is quite amazing — and it is freely at your service. 


TERRY'S sprincs pressworx 


HERBERT TERRY & SONS LTD. REDDITCH. ENGLAND 
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AUTOMATIC 
CONTROLS 


Cyclic 
De-icing 
Switch 


This switch is designed to operate a 

3 phase 400 cycles supply and is 
capable of carrying a load of 22 amps. 
on 208 volts. 

It directs the supply in a controlled 
time sequence to de-icing installations 
on the propeller spinners and air 
intakes of turbo-propeller engines. 
The switching unit employs a bank of 
cams driven by a two-speed governed 
motor through an 18,000 : 1 reduction 
gear box. The motor operates on 

24 volts D.C. nominal. 


TEDDINGTON CONTROLS LTD. 
CEFN COED, MERTHYR TYDFIL, SOUTH WALES. (Merthyr Tydfil 666 ) 


The Canadian Government has chosen the 
AT.100 Dual Control, Instrument Flying Trainee 
for training purposes within the Department 
of Transport. 


Details of this twin-engined 
and other Instrument Flying 
Trainers may be obtained 
from the manufacturers, or 
in Canada from:— 


Francis Hughes & Associates Inc, 


Snowdon Building, 
5253 Decarie Bivd., 
Montreal, P.Q., Canada. 


AIR TRAINERS LTD + AYLESBURY - ENGLAN 
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BOULTON PAUL 


HYDRAULIC UNIT ASSEMBLY SHOP 


GNEOCALL LD FOR 


SENSITIVITY FIDELITY STABILITY & 


BOULTON AIRCRAFT LTD. 


WOLVERHAMPTON. ENGLAND 


By 


FLIGHT 


The Vinten H.S.300 High Speed Camera 
produces pictures of the highest definition at 
speeds up to 275 exposures per second. Itis 
used extensively on guided weapon and 
rocket research, and is of great value in the 
frame by frame analysis of high-speed motion 


North Circular Road, London, N.W.2. 
Telephone Gladstone 6373. 


W. VINTEN LTD. | 
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AVIATION TRADERS 


Limited 


We can assist you in your Aircraft Spare Parts 
provisioning programme by offering you the 
resources available in our Air Registration 
Board Approved Stores at Southend and 
Stansted Airports, Essex. Our Spare Parts are 
either new or unused or overhauled and 
released by extensive workshops of our 
Associated Company 


AVIATION TRADERS (ENGINEERING) LTD. 
which is approved by the Air Registration 
Board in the following categories: 


(a) Aircraft Overhaul, Repair and 
Replacement and the manufacture of 
Aircraft Parts. 


(b) Component Fittings and Details. 
(c) Heat treatment. 
(d) Instruments. 
(e) Pneumatic and Hydraulic Equipment. 
(f) Radio and Radar Equipment. 
Spare Parts (Stockists). 


We shall be pleased to receive enquiries 

for your Spares requirements and are 

prepared to offer quotations ex stock, of 
the items we have available. 


Please send all your enquiries to our 
SALES DEPARTMENT at 


15 Great Cumberland Place, 


LONDON, 


Cables : T 
“AVIATRADE “AVIATRADE WESDO, 
LONDON” LONDON” 
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Think of DURAGLAS 
reinforcements 7} woven crass 


“Duraglas” pure glass products provide structural WOVEN GLASS ROVING 
materials for the reinforcing of plastics. “Duraglas” 


has a high degree of strength, low weight and 
ease of fabrication. It is available in many forms, GLASS ROVING 
and suitable for a wide variety of structural appli- 

cations. Full information will be willingly supplied 
to manufacturers who specify their particular WOVEN GLASS TAPE 
requirements. 


CHOPPED GLASS ROVING 


DURAGLAS 


PURE GLASS PRODUCTS a BRAIDED GLASS CORD 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A>MEMBER OF THE TURNER: & NEWALL ORGANISATION 
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Y ou can t ... THE LATEST DEVELOPMENTS IN ROAD TRANSPORT 


A complete report of the Commercial Vehicle Show, plus detailed 


/ specifications of the latest goods and passenger chassis on the 
a or British market, is in this week's special issue of MoTor TRANSPORT. 


Every Friday Motor TRANSPORT brings you—news of the latest 


t I technical and commercial developments in the whole road 
/) 0 0 transport field, advice of new vehicles, equipment and forthcoming 


legislation . . . news of what others are doing to cut operating costs. 


Get this special number from your newsagent TODAY and 


kn 0 Wy eee place a regular order (4d. every Friday). 


’ Make sure you obtain 
OTOR this Special Issue 


SEPTEMBER 24 
-keeps you on the right road 


London Motor Transport 


Exhibition number 
and Components for 


Aircraft and Engines 


FOREMOST 


SCRAP METAL 


MERCHANTS TO THE 
AIRCRAFT INDUSTRY 


BUYERS OF ALL GRADES OF FERROUS 
AND NON-FERROUS METALS—ALSO OF 
ALL KINDS OF REDUNDANT STOCKS 


‘E-OPPERMAN LTD © 
: -— IN THE SOUTH @ R. J. COLEY & SON (HOUNSLOW) LTD., JUBILEE WORKS, 


Cc 
IN THE NORTH @ R. 3. COLEY & SON (NORTHERN) LTD., PARK WORKS, 
KING STREET, DUKINFIELD, CHESHIRE 


ORNER, BOREHAM Ree 
Phone: ELSTREE HAPEL ROAD, HOUNSLOW, MIDOLESEX 
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PIONEER 
guide surface 
personnel 
parachutes’ 
make the 
difference . . . 


Under the most trying conditions of jet-speed opera- 
tion at altitudes from record heights to only 200 feet 
above the earth, the Pioneer P7-B* and P9-B* Guide 
Surface Personnel Parachutes have delivered positive 
performance. The Guide Surface principle, commer- 
cially exclusive with Pioneer Parachute Company, 
lessens opening shock, eliminates oscillation and side 
glide, gives greater stability by retaining a vertical 
position in the air enabling the airman to land on 
his feet. 


*Patents applied for in U. S. and principal 
countries throughout the world. 
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Armstrong Whitworth 


Murch development of these vital weapons 


(uided.. Missiles. 


is being catried Get by Artistrong Whiw 3 thy, 
Other rccrnits foe the feret® of the 


the Sapphire Huntel, fighter”; 
the Sea Hawk, THe Navy's latest fighter. 


SIR W. G. ARMSTRONG 


BAGINTON, WOOMERA. 


-EADER IN AVIATION 


OF THE ER 
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Sprint, Crawl and Shuffle 


FLIGHT to Paris last week, for the closing session of the I.A.T.A. annual general 
A meeting, provided an excellent opportunity to browse through the text of the 
report delivered a few days earlier by the Association’s director-general, Sir 
William Hildred. The report included some remarks on “facilitation,” by which is meant 
the abolition of frontier procedures which impede swift, smooth and economic travel. 
The costly and time-consuming character of these procedures is especially marked on 
short-haul European international routes, such as that between London and Paris, so we 
found ourselves in an ideal position to appreciate the sense of Sir William’s remarks. 


Perhaps I.A.T.A. and I.C.A.0., who are jointly waging war against red tape, should 
have chosen a less esoteric title for their campaign. Asserting that government response 
to date has effected only a third of the total easement and efficiency thought possible, Sir 
William confesses “I could only wish that governments loved the abstract idea of facilita- 
tion a little less and hated red tape a little more.” He adds that if the airlines are to have 
the full benefit of simplification of government procedures, they must also follow through 
by a similar simplification of their own procedures. 

Easily overlooked is the fact that air journey s , calculated on a city-to-city basis 
(which, after all, is the only aspect of interest to the traveller) can be as low as 50 m.p.h. 
Between London and Paris, for example, the period spent airborne at 250 m.p.h. is little 
more than 30 per cent of the total elapsed time. The journey itself is in five phases—a 
sprint between airports; two crawls between city-centres and airports; and a near- 
motionless shuffle at each airport. 

Many authorities agree that, eventually, air journeys of up to 200-300 miles will be 
flown by helicopters or convertiplanes, averaging perhaps 150 m.p.h. In this way the 
jerky, devious process of crawl and sprint will be replaced by a direct jog-trot. But many 
technical problems have to be solved before mass helicopter travel becomes a reality, 
and the bright prospect of direct city-to-city air travel should not divert all our attention 
from ways of improving the existing system. 


More speed, less haste 


Oddly enough the degrees of effort devoted to methods of expediting the different 
stages of short-haul air journeys seem almost inversely preportionate to their effect in 
terms of time. Quickening the sprint, by introducing faster aircraft, does comparatively 
little to reduce journey time on short stages. 

Increased use of rail rather than roads seems the most practical way of overcoming 
the city-airport crawl problem; but the difficulty here is lack of agreement between trans- 
9 and other authorities, not so much on “how it shall be done?” as on “who shall pay 
or it?” Meanwhile, it seems that very little thought is being given to a simple and 
inexpensive way of speeding-up journey times—by cutting down the tedious, tiring 
“shuffle” periods spent in the airport terminal before embarking on, and after stepping 
off, the aircraft. Which brings us back to the subject of facilitation. 

Is it really necessary, for example, for the passenger to report to the airport a full 
half-hour before the scheduled departure-time of a 14-hour flight? Is it necessary for 
that same passenger to pass through eleven separate points of check, scrutiny or purchase 
in the course of a single journey? These were our experiences on the journey mentioned 
above, though London-Paris is by no means the outstanding example of European inter- 
city routes afflicted by time-wasting formalities. 

Questions of this kind are being asked of governments all over the world by the I.A.T.A. 
and 1.C.A.O. facilitation experts, whose campaign will in due course save millions of 
pounds and, incidentally, will make air travel more pleasant for everybody. But action 
on a global scale is inevitably a slow process, and there is no doubt that individual airlines 
can, by exhortation and example, do much to boost the campaign against red tape. 
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FROM ALL 
QUARTERS 


C. of A. Changes Foreshadowed 


VERYTHING to do with the Comet Is will remain in 
abeyance until such time as the results of the present intensive 
investigations have been made known. Each new airliner will, 
however, feel the repercussions of the Rome disasters, and it must 
be expected that important changes will be made in the require- 
ments leading up to the granting of Certificates of Airworthiness. 

It must now be expected that an even more exacting series of 
tests will be required to obtain a C. of A. And this of necessity 
means a lengthier and more expensive test period. After the 
Comet, the first British aircraft to be so affected is the Britannia. 
A turboprop type, its speed is lower than that of the Comets and 
so also is its cruising height; but the pressure differential for the 
cabin is still considerable. 

If, in fact, more testing—including water-tank testing of the 
fuselage, of the kind illustrated on p. 474 in connection with the 
Comet—is called for, and both a greater total of flying hours for 
the type and from an individual machine are demanded as a con- 
dition for a passenger-carrying C. of A., then it is hard to see how 
Britannias can enter service within several months of the time 
originally announced. 

Other high-performance aircraft will be similarly affected, but 
there is more time in their case to build additional main units of 
the airframe for testing, to set up full-scale mock-ups for controls, 
comp!ete electrical systems and so on, and to include many more 
specific tests and observations of structural behaviour in the 
schedules for each test flight. 

Looking a little further ahead, it seems that it will be necessary 
for manufacturers to provision "and budget for more prototypes 
(flying and non-flying), for more pre-service air testing and 
for more ground test equipment and mock-ups. To revert to 
the Britannia, it is fortunate that the Bristol Company provided 
themselves with a non-flying prototype a long time ago. 


FLIGHT 


Sir Hudson Fysh on Qantas Plans 


AUSTRALIA'S international airline looks forward to linking up 

with B.O.A.C. at San Francisco in 1955, thus forming a 
British round-the-world route. This news was given by Sir 
Hudson Fysh, co-founder, chairman and managing director of 
Qantas Empire Airways, at a conference held before his departure 
from London for Sydney on Monday night. 

Sir Hudson, who flew to this country for the S.B.A.C. Show 
and afterwards attended the I.A.T.A. meeting in Paris, said that 
B.O.A.C. already had rights to operate from London to San 
Francisco, and that only the final details required negotiation. 
San Francisco is already linked to Sydney by the Qantas Super 
Constellation service (which, incidentally, is attracting very heavy 
bookings and has a waiting list at the U.S. end). 

From Sydney, Qantas and B.E.A. operate in partnership with 
Constellation 749As (plus a new once-weekly Super Constellation 
service by Qantas). After January or February next year, all the 
Australian Airline’s services on the London-Sydney route will be 
operated with Super Constellations, leaving the earlier version in 
service only on the Indian Ocean route between Sydney and 
Johannesburg. 

Another item of Qantas news 
concerns the inauguration, on By 
September 14th, of an additional § 
weekly service between Sydney : 
and San Francisco. Known as 
“The Connoisseur,” the service 
is for first-class passengers only. 
Sleeper chairs are provided for 
the 39 passengers, and four 
cabin attendants are carried. All 
drinks are free, and there is no 
surcharge. 


BIGGIN HILL became a focal point 
for a quarter of a million people 
last week-end when, as recorded on 
page 503, those who fought in the 
Battle of Britain held their reunion 
there. In this picture an ageing 
Lincoln and a Varsity are parked for 
examination while a production 
Valiant is displayed overhead. 


FOR WASHINGTON: The Series 2 Executive Heron, referred to below. 


Ambassadorial Heron 


i the photograph above is seen the first de Havilland Heron to 
go into service in the United States of America. A Series 2 
Executive model, it is destined to be used by the British Joint 
Services Mission and as a personal aircraft by the British 
Ambassador, Sir Roger Makins. 

Delivered to the Ministry of Supply on September 13th, the 
aircraft is, at the time of writing, about to be flown to Washington 
via Keflavik, Bluie West and Goose Bay. 

Designed to carry eight passengers in very considerable comfort, 
the Series 2 Executive Heron weighs 13,000 Ib fully loaded. With 
its full complement of passengers, and 44 Ib of baggage each, it 
has a range of 850 miles with fuel allowances for instrument- 
flight conditions, or 1,100 miles under V.F.R. The Series 2 Heron, 
which has a retractable undercarriage, cruises at 183 m.p.h. on 
the power of four Gipsy Queen 30 Mk. 2 engines. 


B.E.A. Helicopter Plans 


PEAKING at Sywell, Northampton, on September 16th to 
the conference of the Aerodrome Owners Association, Mr. 
P. G. Masefield, chief executive of B.E.A., said that the Corpora- 
tion’s first international helicopter service would operate between 
London and Brussels in 1958. Brussels was chosen because 
Sabena intended to operate a reciprocal service. Mr. Masefield 
stressed that the programme by which 50-seat, 150 m.p.h. heli- 
copters would take over short-haul domestic and international 
inter-city services was not expected to begin until the early 1960s. 
The S-55 service between London Airport and the South Bank, 
he said, would start next year. 
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FIRST AIR PICTURE of the 
U.S. Navy's R7V-2 turbo- 
prop Super Constellation; 
claimed to be the world’s 
fastest airscrew-driven 
transport, it is powered by 
four P. and W. 734s, as 

described and illustrated 

on this page. 


Boeing 707 Testing 


FLulcetT testing of the Boeing 707 jet transport prototype, 
which was grounded on August Sth by damage to the nose- 
wheel assembly, were due to be resumed this week. The test 
programme, say Boeing, will include flights “closer to the speed of 
sound than any transport has ever done.” The prototype has 
recently been fitted with a drag parachute and extra ballast, and 
had minor modifications made to the hydraulic system. 

The tests, during all of which the air-conditioning and pres- 
surization system will be in operation, will include investigation 
of stability, control and stall characteristics throughout the c.g 
range, and with one or two engines shut down. Emergency 
descents at 20,000ft/min will be made with air brakes and wheels 
extended, and on one flight the “707” will be subjected, by a high- 
speed pull-up, to 80 per cent of the design-limit g load. 


Bomb Accident at Marham 


HE explosion of two 1,000-lb H.E. bombs on the ground 

caused damage to eleven parked Canberras at R.A.F. station 
Marham, Norfolk, on Monday last. The bombs, which were be- 
ing taken to the aircraft in preparation for an operation in Exercise 
Morning Mist, rolled off trolleys being towed behind a tractor, 
and exploded immediately. None of the remaining eight bombs 
exploded, but six of the Canberras were subsequently stated to be 
damaged beyond repair. Chief Technician W. Bawley, the tractor 
driver, was critically injured, and subsequently died. Fortunately, 
there were no other serious casualties. 

As the bombs would presumably not have been fused before 
being towed to the aircraft, the cause of the accident is obscure. 
It may be recalled, however, that similar explosions did take 
place during World War II. 


Pratt and Whitney Turboprop Details 

MERICA’S leading turboprop in the medium-to-high-power 

class is the Pratt and Whitney T-34. Interior details were 
recently shown for the first time, when the accompanying photo- 

graph was released. Four of these units provide the power for 
the turboprop Super Constellation illustrated above; the machine 
depicted is the first prototype of this design to fly, and it has 
been developed with the designation R7V-2 for the U.S. Navy. 
The Douglas YC-124B is also fitted with T-34s. 


The T-34 is very compact, its overall diameter being only a 
fraction over 34in. The length is 157.4in. Of 6.7:1 ratio, the 
T-34’s all-steel compressor has thirteen stages; bleeds from sixth 
and eighth stages can be seen in the photograph. Behind the 
canann combustion chamber are three turbine stages, all of 
which are directly bolted to the compressor. The reduction gear, 
which appears to incorporate a torquemeter, has a ratio of 11 to 
1 in two stages. The intake is de-iced by hot air tapped from the 
back of the compressor, and this too can be seen in the photo- 
graph. The de-icing air passes through the hollow inlet guide- 
vanes. 

Sea-level take-off power of the T-34 is 5,600 e.h.p. at 11,000 
r.p.m. and the cruis.ng output at 10,570 r.p.m. is 33,740 s.h.p., 
plus thrust to give a total of 4,145 eh.p. The engine eels 
2,564 lb and construction is almost entire!y of stain!ess steel, with 
the exception of the light-alloy reduction gear and intake casing. 
A windmilling brake is bui‘t into the unit. 

A specific consumption of 0.64 lb/h.p./hr is quoted. The unit 
completed its 50-hour pre-flight test in December, 1951. 


New Gloucester Apprentices’ School 


‘THE official opening of a new apprenticeship training school at 
Gloucester to serve the Rotol and British Messier companies 
was performed by Lord Hives (chairman and joint managing 
director of Rolls-Royce, Ltd.) on Friday last. Before the cere- 
mony, in an address to apprentices, parents and guests, Lord 
Hives had reminded them that the Rotol company had been 
created by the Bristol and Rolls-Royce firms—“some really famous 
— *—and had pointed out that Rotol’s and British Messier’s 

lief in the future expansion of their work had here been backed 
by a large capital investment for the new school. 

Sir John Evetts, managing director of Rotol, Ltd., announced 
that the joint training scheme of his company and British Messier 
was now in its 16th year. There were now 200 apprentices under 
training, and the eventual target was 250. He also mentioned 
Australian interest in the new training school, and the recent 
visit of Sir John Jensen, who was until 1949 Secretary of the 
Australian Department of Supply and Development. Lord Hives, 
Sir John Evetts, representatives of and heads of local universities, 
schools and technical colleges later in: ee the new premises, 
which have finely equipped machine and drawing offices. 


TURBOPROP FROM HARTFORD: Considered to 

be America’s most promising turboprop, Pratt 

and Whitney T-34s of the type here illustrated 
produce 5,600 e.h.p. 
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PROGRESS 
with the 
CARAVELLE 


France’s First Jet Airliner Well 


Advanced at Toulouse 


ROGRESS with the first prototype of the S.E.210 

Caravelle, at Toulouse, is excellent, though superficially 

the airframe does not differ greatly from when it was 
photographed last April. It is the way with aeroplanes that 
there is an apparent hiatus between completion of the shell 
and completion of the aircraft. With the complicated interior 
of an airliner this stagnant period may extend to a year. In 
the case of the Caravelle, the fuselage was removed from its 
jig on March 13th, 1954, and, after some detail operations, was 
mounted on the finished mainplane torsion boxes a few weeks 


later. 

Serious design work on the final project submitted to the 
Secrétariat Général a l’Aviation Civile et Commerciale for its 
“Moyen Courier” competition started in October 1952. By the 
following February the fuselage mock-up was under construction 
and metal was being cut for the first detail parts; the main struc- 
ture was completed just over a year later. There is an order for 
two prototypes, and on the very same Saturday that the first 
fuselage left its jig, the second was laid down. The present 
schedule envisages the first machine being rolled out in March 
next year and the first flight in June, with the second example 
coming in August or September. With a continuation of present 
progress there should be no difficulty in achieving the target. 

Mr. Pierre Satre, chief engineer of the Toulouse factories of 
the S.N.C.A. du Sud-Est, and his team have laid out the Caravelle 
from the start on a production basis. That is to say, all parts are 
designed to be easy to manufacture in quantity; but altho 
jigging is fairly extensive for a prototype it is not elaborately 
expensive. 

The fuselage is built on a skeleton, consisting of a series of 
closely spaced ring frames—some seventy in a length of one 
hundred feet—and skin panels with narrowly pitched longitudinal 
stringers. The closeness of the frames and stringers (there are 87 
on the full diameter of ten feet) is intended to give the fuselage 
exceptional stiffness to resist both aerodynamic loads and the 
thrust from the turbojets at the rear. The greater part of the 
fuselage is cylindrical, with tapering portions at nose and tail, 
the former ending in a Comet cockpit (bought complete from de 
Havilland) and the latter containing the passenger entrance tunnel 
and an integral fin stub. 

The cylindrical cabin is 51ft 8in long and is built with a level 
9 g floor incorporating six extruded seat rails as structural members. 
With this arrangement the seats can be arranged in banks of two 
and three, either to port or starboard. The banks can be varied 
in pitch or folded up to the fuselage side, and the front bulkhead 
brought aft to increase the forward freight space. In the front 
port side of the fuselage is a freight door 6ft 6in x 5ft llin, which 
opens upward hydraulically. It 1s so designed that upon pressur- 
ization the force on the hinges is tangential and not outward, so 
tending to keep the door closed. 

The nose, tail and centre section of the fuselage are being made 
as complete units in jigs, but the greater part of the cylindrical 
length is being built in segments on two very simple jigs. These 
sections are afterwards assembled rapidly in the main jig. The 
method of making the skin panels is unusual: the lipped L-section 
longitudinal stringers are attached by spot welding, using Acro 


A typical braced frame in the engine bay of the fuselage. 


FLIGHT 


Research Araldite as an anti-corrosion agent and as a stabilizer 
for the thin (1 mm) sections. 

In the plane of the freight door, at the wing attachment, at the 
engine bay, and at the tailplane, reinforced frames are used to 
take the concentrated loads. These are box-section ring members 
for the most part, but in the engine bay they are braced by upright 
square tubes with Warren trussing from the sides. This gives 
tail rigidity to resist engine thrust, and the structure so formed 
is used as the basis for vestibules and light-luggage racks. 

The rear pressure-wall is flat, with a door in the middle leading 
to the skinned tunnel of the companionway. The hydraulically 
operated underhatch of the companionway fc rms both an integral 
stair and a ground tail support. Considerable thought has gone 
into the design of the companionway, which can be used as a 
crawlway after a belly landing, and has an emergency hand pump 
accessible both from inside and outside. 

The wing is designed with a torsion box from 15 to 50 per cent 
chord, which also acts as an integral fuel tank. The box is made 
in two halves, joined, below the pressure fuselage, by ten bolted 
joints. Although the skin-stressed structure is made largely of 
Zicral (a zinc light alloy) in order to achieve a good strength/ weight 
figure, all concentrated-stress fittings are of dural-type alloys so 
that fatigue replacements may be avoided. 

Spar booms, skin stiffeners and most strip parts are extrusions 
of special section designed each for its own job. This has promoted 
structural efficiency, and the simpler handling (compared with 
rolled strip or adapted standard extrusions) in most cases has 
saved the die cost of 50,000 to 100,000 francs on the first prototype 
alone. Spot welding will be used for assembly of the wing-skin 
stringers on production, but for convenience the prototype has 
been riveted. 

With the engines aft, the wing is completely “clean” and advan- 
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The heading picture on 
the left, of the fuselage 
interior, shows the close 
pitch of the skin stiffen- 
ers, the perforated inner 
reinforcing skin round 

windows, and the 
extruded seat rails which 
form the main longitudi- 
nal floor members. 


Right, how the fuselage 
appeared when the wing 
torsion-box was assem- 
bled and the tailplane 
offered up temporarily. 
Note the triangular win- 
dows, the five starboard 
emergency exits and the 
detachable webs of the 
torsion-box. 


tage of this has been taken to fit full-span leading-edge flaps and 
slotted extension flaps for the full distance between ailerons and 
fuselage. Leading-edge flaps, which give a marked rounding off 
to the top of the lift curve, were adopted as a result of their success 
on the Grognard. However, since the Caravelle cruises at a very 
moderate Mach number (.75), the aerofoil is 12 per cent thick and 
is not symmetrical, so there is now talk of saving weight, expense 
and complication by omitting the leading-edge flaps on production. 

The undercarriage is being designed and built by Hispano Suiza 
and consists of a twin nosewheel unit, retracting forward, and four- 
wheel bogie main units, retracting inboard. The latter are 
mounted, fairly close to the fuselage, aft of the spar, so that the 
wheels lie inside the wing/ fuselage juncture. 

Following experience with the Grognard, very great care has 
gone into the design of the control system. The Grognard had 
duplicated power-control units (with the idling circuit following 
up at all times) and fully representative artificial feel. During test 
rig trials there was a jack failure, which was overcome by the 
follow-up circuit, with no more than an increase in stick load— 
but when the reserve was cut off the faulty circuit ran away. The 
feel in the Grognard controls enabled it to be flown easily by 
numerous pilots without previous dual, yet when the feel was 
experimentally cut out the pilot could scarcely control the 
aeroplane. 

In view of this experience, M. Satre decided not only to follow 
the practice of the Grognard but even to increase the precautions 
in consideration of the Caravelle being a transport and not an 
attack fighter. A spring tensioner is being used to increase the 
control force with di splacement, and H. M. Hobson feel units (as 
used on the Victor and the Britannia) are being incorporated to 
sense airspeed effect. In addition, there is to be a simple mass 
balance on the control column itself, which will pull it forward if 
the pilot attempts to apply too much g inadvertently. 

When deciding upon ancillary equipment M. Satre was guided 
by reliability and availability, the idea being to select components 
with many thousands of hours of airline life and therefore both 
well proven and widely distributed. The result is a curiously 
polyglot equipment schedule. In addition to the furnished Comet 
cockpit, there is Flight Refuelling fuel equipment, Lockheed 
pumps and hydraulic units, Lockheed Servodynes for the con- 
trols, Rotax starting panel, 'Graviner fire protection, Kent flow- 
meters, Smiths fuel gauges, Dunlop wheels, tyres and brakes, and, 
of course, the Rolls-Royce Avon RA.16s, all coming from Great 
Britain. Electrics and radio are mainly American or French, and 


Length ee we 103ft 4in 

Track . om me om 17 ft 4in 

Wing area. oon eee 1,579 sq fc 

Sweepback, 25 per cent chord 20 deg 

Aspect ratio . ine 8.02 

Incidence 2 deg 

Two Avons Two Avors 

Weights: . 10,000 Ib s.c. 11,000 Ib s.t. 

Tare ... wal wit 42,030 Ib 42,250 'b 

Empty, equip on 42,880 ib 43,100 Ib 

Max. tak (structure) ... on 9, Ib 

Max. landing (structure) ... a. 79,350 Ib 

Zero fuel (28, ? payload) on 64,000 Ib 

Max. take-off, 1.S init 97,000 ib 107,300 Ib 

Take-off, |.S.A. ‘Ss, runway) 88,150 Ib 93,250 Ib 

Payload, max. oun 20.900 Ib 
Performance: 

Cruising speed owe oes oes 415 kt at 428 kt at 

37 000-44, 000fr 35, 


Note. — With 20,000 Ib thrust, cruise starts at 400 kc at 28,000ft, then rises gradu- 
ally to 415 ke when weight has fallen to 78,000 Ib. With 22,000 Ib thrust the 
cruising speed is constant. . altitude occurs only in long-range condition 
with weight down to 53,000 Ib. 

Ranges, !.S.A. conditions: 

(Reserves 12 per cent + nm to alternative + br stack 


With 15,400 Ib payload one 1,750 n 2, 

With 20,900 Ib payload and “a 1 "720 nm 

Max. range (6,600 Ib payload) ... 2,675 0m 

Max. range (11,000 ib payload) ... de a 2,625 nm 
the cabin pressure ator is by AiResearch. Instruments are 


chosen from French, British and American sources. 

Although intended primarily for the Paris-North Africa traffic, 
which is highly seasonal, and means stages of about 1,000 miles, 
the Caravelle was not designed without consultation with many 
airlines both in Europe and the U.S.A. Its capacity has been 
designed to fit into stage lengths up to 1,500 nautical miles, and 
the high cruising speed of the turbojet is intended to offset its 
high fuel consumption by allowing much greater utilization than 
would be possible with a turboprop. The soundness of the 
S.N.C.A. du Sud-Est reasoning, which runs counter to most other 
authorities, can be proved only by practice. Flight trials in 1955 
and 1956 will certainly be of the greatest interest in proving who 
is right. J. H.S. 


Sept. 25. Low-Speed Aerodynamics Research Association: Conference 
on model aerodynamics (at 4, Hamilton Place, London, W.1.) 

Sept. 25-26. Aero Club of Germany: Hanseatenflug international rally. 

Sept. 26. St. Albans M.Ae.C.: All-Britain Model Aircraft Rally, Radlett 
Aerodrome. 

Sept. 20-29. Fédération Aéronautique Internationale: 47th annual general 
conference, istanbul. 

Sept. 29. British Institution of Radio Engi “C 9 Circuits 
Flight Simulators,”’ by A. E. Cutler, "B.Sc. Ph. 

Sept. 30. R.Ae.S. Graduates’ and Students’ Section: “Air-to-air 

Russel! Adams. 
2. S$. rea: UAE” Gyroscopic Instruments."’ by 


Oct. 

P. Hobley, L.A.E. 
Oct. 11. Insticuce of Tran ntial address by Sir Gilmour 
Oct 


: Preside: 
Jenkins, K.C.B., KBE. M.inst.T. 
12. R.Ae.S. Section Lecture: “Behaviour of Light Alloys at 
Elevated Temperatures,"’ by B. C. Gadd. 


FORTHCOMING EVENTS 


13. Radar Association: “The Decca Navigator,”’ by G/C. E. 
Fennessey, O.B.E., and H. G. Hawker. 

15. Rochester Flying Club: Annual dinner and dance, Bearsted. 

15. Helicopter Association: “Application of Gas Turbines to 
Helicopter Propulsion,"’ by J. Brown. 

15. The Airlines Ball, Royal Albert Hall, London, 8 p.m.-2 a.m. 

19. R.Ae.S. Graduates’ and I ae Section: “The Propelier- 
Turbine in Airline Service, "* by T. M. Corson. 

21. haw Main Lecture: “The Development of Reheat,"’ by 

dwards 

26. Institute of Transport: Visual aids meeting: films on air 
transport. 

27. institute of Welding: Annual dinner. 

28-29. Institute of Welding: Presidential address by Mr. R. G. Braith- 
waite, M.I.C.E., and discussions on papers dealing with welding 
and materials. 

10. Institute of Transport: Anniversary luncheon. 


j 
S.N.C.A.S.E. CARAVELLE 
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Supersonic Order 

THE placing of an order for F-100 Super 
Sabres, to the value of over $100m 
(£354m), was announced by the U.S.A.F. 
last week-end. 


The Hainan DC-4 Incident 


BRITAIN is claiming £367,000 com- 
me og from the Chinese Government 
or the DC-4 of Cathay Pacific Airways 
which was shot down off Hainan Island 
on July 23rd. Ten lives were lost. 


Sea Hawk Record Confirmed 


THE London to Amsterdam record set up 
on July 29th by Lt. J. R. F. Overbury, 
R.N., in a Hawker Sea Hawk F.B.3 (Rolls- 
Royce Nene) has been confirmed by the 
F.A.I. Average speed was 919.760 km/hr 
(571.5 m.p.h.). 


Hawker Siddeley in Scotland 


THE Hawker Siddeley Group has 
acquired its first subsidiary in Scotland— 
the Kelvin Construction Co., Ltd., of 
Lochburn Road, Glasgow. It is reported 
that there will be no change in the 
management and that none of the 500 
workers will be affected; the firm is en- 
gaged in heavy constructional engineering. 
Sir Frank Spriggs becomes chairman of 
the company and Mr. Harold Jacobson 
remains the managing director. 


Reefer 

THE pilot of Fiji Airways D.H. Drover 
VQ-FAO recently made a forced landing 
on a coral reef. The aircraft ran safely 
along the coral for some 200 yards before 
one wheel struck a soft patch, as a result 
of which the starboard wing and under- 
carriage were damaged. The pilot, Capt. 
F. Ladd, and all seven passengers escaped 
with a shaking. The aircraft was eventu- 
ally salvaged after being completely sub- 
merged by three high tides. 


TIP BOOST: Rocket-assisted blades are reported to have given a valuable increase in 
lift when applied—as described on page 5CC—to the rotor of a U.S. Marine Corps 
HRS-2 helicopter. In the view on the right is the dome-shaped tank which, mounted 
above the rotor head, contains enough hydrogen peroxide fuel for 20-25 take-offs. 


SEEN AT FARNBOROUGH by thousands of visitors to the $.B.A.C. Show, this unusual 

test-rig consists of a large tank with Comet wings emerging from glands on either side. 

Primary purpose of this realistic test is to investigate possibilities of pressure fatigue 
in the hull, with flight loads simultaneously applied to the wings. 


THERE 


| SEE A DARK STRANGER . 
The “‘crystal tall’’ is the trans- 
parent nose cap of the prototype 
English Electric Canberra 
night intruder; the image therein 
is that of a U.S.A.F. Fairchild C-119 
Packet, fromm which this ‘‘Flight’’ 
picture—here much enlarged— 
was secured. 


Making a Splash 

IN order to trace the migratory 
habits of buffalo, zoolog:sts in 
Wood Buffalo Park, 400 miles 
north of Edmonton, Alberta, 
are employing — in a 
novel manner. The aircraft 
descends low over the herds 
and the crews “brand” the 
animals by means of paint 
squirted from a gun. 


Concrete Example 

AN R.A.F. Sunderland which sank after 
striking a rock near the harbour of St. 
Peter Port, Guernsey, on Wednesday of 
last week, was epee refloated after 
nearly three tons of quick-drying cement 
had been poured into the bilges. 


M.T.C.A. Appointment 

THE Minister of Transport and Re 
Aviation announces that Mr. R. G 
Hoare, M.V.O., M.B.E., has been a 
pointed their chief information _ officer 
with effect from September 6th. He will 
be assisted in matters affecting civil avia- 
tion by Mr. V. Alford. 


Models at Radlett 

RADLETT airfield has been placed by Sir 
Frederick Handley Page at the disposal of 
the St. Albans Model Aero Club for their 
All Britain Rally next Sunday, September 
26th. Admission is by programme, price 
ls, obtainable at the gate; car parking is 
free. Flying begins at 10 a.m. 


FLIGHT 


Saab’s Year 


THE Swedish Saab company reports a 
net profit of 7,980,000kr. (£350,000) for 
the year ended June, 1954. 


The Old, Old Outcry 


INCREASING use of Croydon Airport 
by flying clubs has led a committee repre- 
senting local residents to approach the 
Minister of Civil Aviation, asking him to 
take “immediate steps” to control their 
activities. The residents allege that the 
small aircraft are “both a nuisance and a 
potential danger.” 


Vickers in Australia 


FOLLOWING publication of our Com- 
monwealth Aircraft Industries Number 
(August 27th), we are now informed that a 
company known as Vickers-Armstrongs 
(Australia) Pty., Ltd. was formed on 
January Ist, 1954. It is concerned with 
development work on guided weapons in 
South Australia, and is also to provide 
after-sales service for Viscount operators. 
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CONTRACTING BY HELICOPTER 


Rotating-wing Aircraft in 
Diverse Employment : 


Mr. Knute Flint’s Lecture 


HE privilege of presenting the 

first paper to open the 1954-55 

lecture programme of the Heli- 
copter Association of Great Britain fell 
this year to Mr. Knute W. Flint of 
Bahamas Helicopters, Ltd. The meet- 
ing was held at the Dorchester Hotel 
on September 9th and was followed by 
the Association’s annual dinner, a report 
of which appeared in last week’s issue 
of Flight. 

Introducing the lecturer, Mr. Eric 
Mensforth, president of the Association, 
said that Mr. Flint was among the most 
experienced helicopter pilots in the world. 
At the age of 33 years he had already com- 
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pleted over 2,500 flying hours, mainly on é ‘ 
wager: ; mman In forest-fire and power-line patrols, in particular, precarious landing-places such as this 
sotnting-wing sisceat. ES Bad ox ded are familiar to the helicopter pilot. This Bell was photographed in the Sierra Mountains of 


the first U.S.A.A.F. Helicopter Rescue 

Squadron, operating in Burma in 1944. In 

1946, he had formed a helicopter operating 

company, in association with Mr. H. B. Armstrong, with its head- 
quarters in Burbank, Los Angeles. Since that time the company 
had undertaken, and successfully carried out, almost all the tasks 
of which the helicopter was capable, in almost all parts of the 
world. 

Mr. Flint began by outlining briefly the history of helicopter 
work. Civil operations had begun shortly after the Bell Aircraft 
Corporation had succeeded in obtaining the first American civil 
helicopter certification, in 1946. Mr. Armstrong and he had 
started their company at that time and had successfully continued 
operations for eight years. In the early years the helicopter 
operators were presented with a wide variety of tasks, from killing 
basking sharks to delivering Santa Clauses in disillusioning 
numbers at Christmas time. 

Gradua!ly the unimportant fields of operation were eliminated 
until, at the present time, there remained only a few by com- 
parison. In the lecturer’s view, a field of operation was important 
only if three or more operators flew, annually, more than 500 
hours on that particular work. This was a modest demand by 


California, at a pressure altitude of 8,000ft. 


fixed-wing standards but it eliminated a surprising number of 
spheres of employment. 

In public helicopter operations, there were, at present, only two 
important réles for the helicopter—mail delivery and passenger 
transportation. These would, he thought, undoubtedly increase 
in importance. In the future, other important public operations 
would include police patrol, which was already being carried out 
experimentally on a small scale, border patrol and ice-breaking 
reconnaissance. The last-mentioned had also been started already: 
by the Danes in Greenland and by the Canadians and Americans 
in their respective commercial waters. In addition, general rescue 
work (as opposed to military rescue operations) would become an 
important réle for helicopters operated by military and quasi- 

ilitary organizations. 

So far as the private operators were concerned, six important 
fields presented themselves : — 

(1) Oil Search. Here the helicopter vided transportation for 
men and materials in areas difficult of access. The work started 
in the Mississippi delta; today both gravimeter and seismic surveys 
were being conducted by ean in swamp, desert and jungles 
all over the world. Each type of area required a special technique. 
In swamp, there were no real clearance problems, though tail- 
rotor abrasion was high because of long grass. In desert, the 
problem was heat and sand abrasicn of engines and main rotor 
blades, which proved costly to the operator. In jungle, the cutting 
of clearings and flying out of them with heavy loads was the 
greatest difficulty. The helicopter was now a recognized tool in 
oil-searching projects and would certainly be used to an even 
greater extent in the future. 

(2) Mapping. For the previous few years there had been more 
than 25 private helicopters operating on mapping contracts in 
Alaska alone. Similar work had been done in Greenland and 
South America. The increase of speed in doing the work with 
the aid of the helicopter bordered on the fantastic. Records were 
commonplace of three men doing in two weeks the work that 
previously required twenty men three years to complete. 

(3) Agricultural Aids. Crop-dusting and spraying were among 
the first uses of the cae ag in this sphere, and these tasks they 
performed most effectively. In general practice, however, the 
helicopter’s unique advantages were overshadowed by the much 
lower operating cost of fixed-wing aircraft. While the helicopter 
was now firmly established on the list of tools employed by 
farmers, its use was small by comparison with the use of aero- 


A typical landing platform in a jungle clearing in New Guinea. The 
rubberized-canvas pontoons are equally at home on land or water. 
Wind direction is usually ignored for the take-off. 
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After Mr. Knute Flint’s lecture, the Helicopter 
Association held its annual dinner. In this group 
{rooting clockwise from extreme left) oare:— 
ir. G. S. Hislop, of Faireys; Sir Arnold Hall, Royal Aircraft 
Establishment; Mr. G. W. Hall, Faireys; Lady Hall; Mr. 
N. E. Rowe, Blackburn and General Aircraft; Mrs. Vines; 
Mr. Alan Vines, Faireys; the Editor of Flight; Mrs. 
McDonald (wife of A. Cdre. A. W. B. McDonald); and 
Maj. C. H. Chichester Smith, Faireys. 


CONTRACTING BY 
HELICOPTER... 


planes. Even in California, where there were 
more private helicopters employed in agricul- 
ture than the total so used by the rest of the 
world, they treated less than 20 per cent of 
the acreage treated by fixed-wing machines. 
The helicopter would not compete seriously 
with the aeroplane in the agricultural field until 
there was available on the market a helicopter 
selling for less than £2,500 and with a payload of at least 500 Ib. 

(4) Power-line Patrol. This was a job which called for a high 
d of skill on the part of the pilot. In mountainous country, 
following a power line down the side of a steep canyon could be 
a difficult feat in the severe turbulence and tremendous up-currents 
which were sometimes experienced. The work could be done 
much more efficiently, though, with a helicopter than by ground 

rties. 
pas) Forest Fire-fighting. Here again, the work could be done 
more efficiently with a helicopter than by either ground parties 
or by fixed-wing aircraft. On one occasion the lecturer’s heli- 
copters had flown 200 men from a valley floor to a ridge up which 
a fire was racing, in 34-minute round trips. To reach the position 
would otherwise have required 90 minutes of laborious climbing. 
Such flying involved no little hazard, but the results could be 
achieved in no other way. 

(6) Training. Although more training was being done by the 
military establishments than by private operators, this work 
certainly qualified for inclusion among the important fields of 
helicopter operations. 

The lecturer then went on to discuss the future possibilities 
for private helicopter operators. Passenger transportation would 
be an important field of operation for the private operator, he 
thought, in addition to public corporations. Private competition 
was, in his opinion, the best incentive to improving service and 
reducing costs. Whale spotting and freight carriage would also 
become important. 

Mr. Flint had a number of interesting comments to make on 
the most suitable type of helicopter for the commercial operator, 
and on the best methods for reducing operating costs. He favoured 
the single-rotor machine, if only for the reason that blade replace- 
ment was the largest single item in an operator’s maintenance 
costs and the fewer the blades the less was the cost of replacement. 

Insurance was another expensive item. Because of the high 
insurance rates, his company had adopted the procedure of carry- 
ing their own insurance and rebuilding their own machines in the 
event of an accident. They had found that, with skilled main- 
tenance personnel, the average cost of rebuilding was equivalent 
to a 10 per cent insurance premium, whereas the actual premium 
would be nearer to 20 per cent. The excessive first capital cost of 
new machines had an important influence on keeping operating 
costs high and if a cheap helicopter could be available at a cost 
of no more than £2,500 it would be in considerable demand. 

Utilization was a most important factor. In New Guinea they 
had two helicopters flying on an oil survey contract, with a third 
machine as stand-by. With this three-machine combination they 
were averaging almost 1,000 hours annually per helicopter, 
including the stand-by machine. This was by no means the limit. 
Should there be the demand for the flying, a utilization of from 
2,000 to 4,000 hours annually could be achieved in favourable 
circumstances by a well-tried helicopter such as the Bell, Sikorsky 
or Hiller. To achieve such high utilization, maintenance had to 
be carried out on the unit-replacement principle. For their opera- 
tions in New Guinea, the stock of spares to “back-up” the three 
helicopters included a complete “power-pack” (i.c., all the moving 
parts of the helicopter assembled into one unit), four spare engines, 
small spares to cover a year’s flying and a fourth helicopter broken 
down into units such as the tail boom, main frame, undercarriage, 
cockpit and nose section, and the plastic bubble. This fourth 
machine was held to ensure a rapid re-build in the event of a 
major accident. 

Mr. Flint then showed an excellent colour film to the meeting, 

traying his company’s operational methods in the New Guinea 
jungles, and his commentary was most illuminating. He explained 
that, when undertaking a contract in such terrain, the helicopter 
operator had to assume the entire responsibility for the penetra- 
tion and provision of clearings required. His compan had trained 
crew of 20 natives With three supervieers and they were 


engaged solely on this task. Using portable power-driven chain 
saws, the crew could cut a clearing of 60 s by 100 yards in a 
day and build a rudimentary landing platform for the helicopter 
on top of the resultant jumble. 

Film sequences from the air showed clearly the chain of clear- 
ings (spaced approximately two miles apart) which they had pro- 
vided to ensure the helicopters’ safety. On their sorties into the 
heart of the jungle, carrying geologists or equi t in connec- 
tion with the oil survey, the machines flew at a height of between 
1,500 and 2,000ft over the forest. By adopting this procedure, 
they were always within gliding distance of a clearing should an 
emergency landing necessary. Their pilots almost 
invariably made precision autorotative landings, even at the base 
camp, in order to keep in constant practice. 

Other film sequences demonstrated the technique employed in 
taking off and climbing away from a clearing. The trees were, on 
an average, 150ft in height. While flying within the limits of the 
clearing, below the level of the tree-tops, and to gain height at 
the best climbing speed of 45/50 m.p.h., all turns were made to 
the right. This precaution ensured that in the unlikely but never- 
theless possible event of tail-rotor failure the resulting swing to 
the right would automatically turn the helicopter in towards the 
centre of the clearing and away from the forest. A swing caused 
by power failure could be controlled by the rudder pedals. These 
precautions, though not often needed in practice, were a neces- 
sary part of the operation. If a forced landing did occur and 
repairs or replacement of parts was required, the maintenance 
personnel and equipment were flown into the clearing in another 
helicopter. The servicing was then carried out on the spot. 

Skids or pontoons were equally satisfactory forms of — 
gear. In New Guinea they were operating two machines wi 
skids, and one on pontoons which could also be used for river 
landings. The passengers were carried in the cabin, but equi 
ment for transportation was strapped on to two platforms epoukaliy 
fitted above the landing gear. An average load under these 
difficult conditions was in the region of 400 Ib; but by operating 
a rapid shuttle service with the helicopters, many thousands of 
pounds of equipment had been moved into the jungle in an 
extremely short space of time. 

When weights had to be lifted which were too heavy for the 
helicopters in use, road-building machinery such as bulldozers 
could be dismantled and flown in by helicopter to a clearing cut 
at the desired location. With this machinery an airstrip could 
then be constructed to allow freighters to bring in the heavy loads. 


AIRCRAFT FOR BUSINESS 


[* a recent leading article we touched on the advantages of 
aircraft ownership for business houses, and now we find our 
views supported by a firm on the South Coast—the Longford 
Engineering Co., of Bognor Regis, who operate a Messenger and 
an Auster, flying them from their privately owned grass airfield 
adjoining the factory. Two pilots are employed as “flying sales- 
men” to handle the company’s home and export refrigerator 
trade. The company’s overseas representative, Mr. 

Farley, who has flown the aircraft in South Coast air r. 
recently left on a two-week goodwill tour of Italy, Greece 
Cyprus in the Auster. 

Mr. Charles Purley, ‘ord Engineering’s managing director, 
decided to employ executive aircraft as soon as civil flying re- 
strictions were lifted after the war. He found they were as 
economical as 16 h.p. chauffeur-driven cars and, from the com- 
pany’s point of view, faster and more convenient than scheduled 
air sea services to the Continent. Representatives reach 
Paris, for example, in about 1 hr 40 min from Bognor Regis. It 
would take them considerably longer to travel by train to London, 
and thence to the Airport, in order to travel there by airliner. 
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Marconi multi-channel high-power transmitter/receiver Type AD.307. Top row, |. to r.: Drive and receiver unit Type 2500, power ecr unit 
Type 2502, modulator and power unit Type 2510. Bottom row, |. to r.: remote-control unit Type 2508, aerial tuning unit Type 2509. 


second 


illustration shows the sub-units of the drive and receiver unit removed for inspection. 


AIRBORNE RADIO AND 


NAVAIDS 


—at the Farnborough Show: New Equipment Designed for Overseas Service 


BOTH this article and the one which immediately follows it are the 
work of writers who are professional users of aircraft radio equipment, 
and their notes on the radio and navigation aids exhibited at the Farn- 
borough Show are from the critical standpoint thus implied. The first 
article deals principally with airborne equipment; the second, beginning 
on page 480, is concerned primarily with ground equipment, and also 
includes some notes on the closely associated subject of airport lighting. 


ARNBOROUGH 1954 has been a “vintage” year for air- 

line communications engineers because it has not only 

revealed new developments and products in every section 
of the aeronautical radio communications and navigational 
field but it has provided definite evidence of a change in the 
British aircraft radio industry’s outlook: design is now being 
conducted with international markets in mind and not just to 
meet British operators’ requirements, as has appeared to have 
been the case in previous years. Over the past few years, many 
airlines and operators purchasing British aircraft radio have 
felt that, although this equipment met the requirements of 
British operators with regard to their own domestic and 
European services, it sometimes fell short on certain opera- 
tional and maintenance standards considered mandatory by 
overseas airlines and operators; these customers, therefore, 
could have their requirements met only by buying from 
outside the British industry. 

This situation is, however, now completely changed; and at this 
year’s Show a wide variety of equipments were on view which 
were not only designed to provide facilities equal to those of over- 
seas products, but which would in many cases give greater 
flexibility and meet wider requirements than would any other 
equipment available anywhere. 

The design features which generally offered most appeal were 
as follows: (1) A general move to sectionalized unit or plug-in 
assembly construction, with its resultant ease of maintenance and 
spares economy. (2) Generally cleaner layout design, wiring, and 
component mounting, with careful study given to ease of com- 
ponent replacement. (3) An improvement in control-unit design 
and a general move towards engineering control facilities so 
that an operator can have various radio equipment controls 
combined on one central panel for ease of servicing. This has 
proved to be a desirable feature in the planning of new aircraft 
flight-deck layouts, due to growing instrumentation needs in other 
directions. (4) Widespread recognition of the use of “reliable” 
or “special quality” valves as being a mandatory requirement. 


H.F. COMMUNICATIONS. In the H.F. communications 
field, Marconi’s Wireless Telegraph Co., Ltd., showed for the 
first time their AD.307 crystal-controlled 200-channel 130-watt 
transmitter/receiver, which they have especially designed to meet 
the world requirements of long-range, pilot-operated radio tele- 
phony. The 200 channels are available between 2 and 24 mc/s, 
their distribution being 50 between 2 and 3.72 mc/s, 80 between 
3.72 and 6.92 mc/s, 50 between 6.92 and 12.9 mc/s, and the 
remaining 20 between 12.9 and 24 mc/s. 

Frequency stability is stated to be better than plus or minus 
0.02 per cent and channel changing is entirely automatic, with 
self-tuning circuits. High-level modulation to 100 per cent is 
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obtainable from any type of microphone, magnetic or carbon, 
and all valves used are directly replaceable by equivalents in the 
American ARINC range. 

The total weight of the equipment is given as 116 lb and, with 
the remote control provided, the possibility of locating the equip- 
ment anywhere in the aircraft, and the ability to mount the 
antenna tuning unit remotely and feed it via a co-axial cable, the 
AD.807 is a set which will meet an international operator’s 
requirements for many years to come. 

Marconi have also allowed for future foreseeable trends by 
making provision for CODAN (carrier-operated device anti- 
noise) and also for operation with an alternative drive and receiver 
which will give 44,000 discrete transmitting and receiving 
channels. 

Standard Telephones and Cables, Ltd., also showed their new 
STR.18C 100-channel 100-watt H.F. transmitter/receiver, which 
is now in large quantity production for installation in the Bristol 
Britannia, together with many other aircraft. A new military 
version of this equipment designated the STR.18B2 was also on 
display. This equipment is specially designed for pilot opera- 
tion in that, whilst the remote control is as fully flexible as before, 
direct controls have been removed from the unit to simplify 
field maintenance. 


V.H.F. COMMUNICATIONS. In the V.H.F. communica- 
tions sphere, Standard Telephones took the wraps off their new 
V.H.F. R/T. transmitter/receiver, the STR.20, and this equip- 
ment from the first day became the centre of attraction on the 
company’s stand. The design of this equipment is a real eye- 
opener; and, whilst it has been designed primarily for military 
use, it also has distinct possibilities for future civil employment. 

The STR.20 provides 560 channels with 100 kc separation 
between 100 and 156 mc/s, or 623 channels with 90 kc separa- 
tion in the same band. Of these channels, 20 are available in 
flight by operation of a simple rotary switch, which can be built 


Standard Telephones and Cables’ new STR.20 V.H.F. transmitter] 

receiver giving 560 channels, with 100 kc/s separation, between 100 and 

156 mcjs. Left, channel selector unit; centre, transmitter/receiver 
and frequency-selector units; right, pilot's controller. 
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into a central radio panel, the 20 channels being pre-selected by 
a small plug-and-socket selector board, in appearance not unlike 
a miniature telephone switchboard. 

Frequency control of this multi-channel equipment is effected 
by a frequency synthesis system using a small number of crystals; 
on selection of the required channel, tuning is entirely automatic. 
In addition to the frequency selected, a pre-tuned guard channel 
can also be simultaneously monitored in the receiver. 

Power output is rated at 5 - 10 watts and the total equipment 
weight is 63.75 Ib. 

The STR.20 which is now in production, is stated by Standards 

to be their successor to the well-known STR.9X equipment; and 
when it is realized that over 20,000 of the earlier sets are in service 
(and that the STR.12D is fitted in Viscount, Comet, Britannia 
and other aircraft) an appreciation can be gained of this company’s 
experience in the V.H.F. airborne equipment field. 
V.O.R. (V.H.F. OMNI-RANGE) NAVIGATION. In this 
field, Standard Telephones showed their Type SR.31 V.O.R. 
receiver, which is now in quantity production and has been 
installed in B.O.A.C. aircraft. It operates in conjunction with 
ommni-range beacons which are used as the standard short-range 
navigational aid throughout the U.S.A. and are now being 
installed throughout the world. 

The visual presentation of the SR.31 is unique in that one 3}in 


New Marconi Type 1864 tun- 
able dual-sense amplifier for 
use with Type AD.7092C auto 
direction-finder in areas of 
high-level unwanted signals. 
(Left) Type AD.127A_ con- 
troller for the A.D.F. Note the 
use of rear lighting and clear 
designation of functions. 
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Ferranti 1,000 mc/s D.M.E. controller. 

The two lower knobs, interlocked, 

permit selection of up to 99 channels. 

(Right) the 3in presentation, show- 

ing exponential scale (0-200 miles), 

left/right homing indicator, and opera- 
tional warning flag. 


panel-mounted instrument supplies continuous indication of the 
aircraft bearing, together with mechanical selection of the track to 
be flown. Output from the SR.31 also operates the vertical needle 
of the I.L.S. cross-pointer indicator, thus providing left/right 
information for track flying. 

S.T.C. also supply a compass amplifier which will repeat the 
magnetic-compass information so that the SR.31 will operate with 
a radio-magnetic amplifier. 

The construction and design elicited many favourable com- 
ments; it gave evidence of this company’s policy of using plug-in 
assembly construction—a feature of great appeal to the airline 
communications engineer. 


D.M.E. (DISTANCE-MEASURING EQUIPMENT). When 
considering V.O.R., it is essential jointly to consider D.M.E. also; 
and a noteworthy feature of the Show was the display of D.M.E. 
models from four different firms—Ferranti, Murphy, Amalga- 
mated Wireless (Australasia), and Pye. 

Ferranti showed for the first time their new streamlined 
1,000 mc/s D.M.E. airborne interrogator Mk II, and a very 
interesting development it is. The set has been completely 
re-designed to meet the I.C.A.O. specification and the whole 
installation now consists of four main components: the main 
unit (transmitter, timing system, and receiver), 12in x 8in x 12}in; 
the control unit, 6in x 6in x 4in; an exceptionally interesting 
“shark-fin” antenna of 2jin height; and a standard 3}in instru- 
ment giving range presentation of 0-200 miles on one exponential 
270-deg scale, together with operating and homing 
presentation. 

Total weight ap; to be about 60 lb. Transmitter power 
output from the G.E.C. disc-seal triode type CV 2201 is 4 kW and 
the measuring accuracy claimed is plus or minus 3 per cent, or 
half a mile. So that this equipment can be used to the fullest 
in areas where V.O.R. is not available, Ferranti have engineered 
a homing facility which can be incorporated in the unit if the 
customer requires it. The Ferranti D.M.E. is another British 
equipment in which full use is made of sub-assembly techniques. 

Amalgamated Wireless (Australasia) again showed their VAN-3 
200 mc/s double-pulse D.M.E., which is now in full use by all 
Australian domestic airlines and also by Qantas on the Australia- 
Cocos Island-Johannesburg service. 

Pye Telecommunications also had on show a complete set of 
American Hazeltine Model 1800 1,000 mc/s D.M.E., which will 
be manufactured in England under licence by Pye, Ltd. The 
units on show were the transmitter/receiver, which is contained 
in a half-A.T.R. case, the control unit, and the indicator. Two 
ranges are covered, 0-40 and 0-200 miles. As the equipment had 
arrived late from U.S.A., no technical details were available. 

Murphy Radio again showed their Type 200 single-pulse 
D.M.E., which is now in general airline use on routes to South 
Africa and the Far East. 

Both the Murphy a the Amalgamated Wireless D.M.E. 
equipments were used in the England to New Zealand Air Race 
and proved beyond doubt the value of this aid in long-distance 
jet flying operations. 


AUTOMATIC RADIO COMPASS. Marconi’s - showed 
their intention of furthering developments in this field by oe 
ing their new model AD.7092C automatic direction-finder. It 
has been primarily engineered to meet the requirements of Ameri- 
can operators, a move which can be taken as an excellent example 
of the British industry’s desire to satisfy overseas requirements. 
Development of this model was originally undertaken to meet 
the requirements of Trans-Canada Airlines for an A.D.F. for their 
Viscounts, and it has been so successful that other large overseas 
orders will doubtless result. The main changes between the 
AD.7092C and the other models are the re-valving of the receiver 
to accept ARINC Reliable tubes, a controller re-worked to over- 
seas standards and layout, a new remotely tuned sense amplifier 
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HIGH AERODYNAMIC EFFICIENCY 


The Eland is an aero-engine giving high power at low cost. It is a 
single-shaft propeller-turbine developing 3,000 e.h.p. at take-off, 
with a diameter of only 36 inches. This compactness makes fo: 
high aerodynamic efficiency. Other notable features include smooth, 
surge-free acceleration, low specific weight and low fuel consump- 
tion. All in all, the Eland is an impressive example of design ana 


manufacture at the service of commercial aviation. 


NAPIER 


D. NAPIER & SON LIMITED ' LONDON, W.3. 
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“Den flygande tunnan anvander Nimonic—legeringar 


Saab J 29, med smeknamnet “ Den flygande 
tunnan’’ var det forsta vast-europeiska jakt- 
plan med pilformade vingar, som tillverkades 
i stor skala. 

J 29 har en toppfart 6verstigande 1.050 km i 
timmen. Det ar utrustat med en av Svenska 
Flygmotor AB licensbyggd D.H. Ghost rea- 
motor med en dragkraft av 2.300 kg. 

J 29: ans reamotor adr—liksom fallet ar med 
dess engelska motsvarighet -tillverkad av 
Nimonic-legeringar fér att motverka krypn- 
ing, utmattning och oxidering vid héga 


temperaturer. Turbinbladen aro tillverkade av 
Nimonic 90, statorbladen av Nimonic 80 och 
80A och férbranningskamrarna av Nimonic 75. 


Nimonic-legeringar anvands i alla brittiska 
gasturbiner. 


As in all British aircraft gas turbines, NIMONIC* 
ALLOYS are employed for the rotor and stator 
blades and combustion chambers of the SAAB 
J.29’s Swedish-built ‘Ghost’ engine. 


*Nimonic is a registered Trade Mark. 


a HENRY WIGGIN & COMPANY LIMITED WIGGIN STREET, BIRMINGHAM 16 
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Voltage standing-wave ratio detector by Amalgamated Wireless 

(Australasia). It is capable of measuring V.S.W.R. of aircraft aerials 

and feeder systems for practically every currently used aircraft radio 
installation in the 75 to 332 mc/s band. 


AIRBORNE RADIO AND NAVAIDS 


which gives improved selectivity in regions of high unwanted 
signal-strength (such as the New York area), and availability of 
a 600-ohm output. 
Sub-assembly construction is also evident in this receiver and 
the interest shown by overseas airlines representatives must have 
been re-assuring to Marconi. 


INTERCOMMUNICATIONS EQUIPMENT. Mullard, 
whilst not in the aircraft equipment manufacturing business, have 
given an incentive to British aircraft radio manufacturers by 
demonstrating the practicability of building an intercommunica- 
tion system using transistor amplifiers, with a consequent large 
reduction in aircraft equipment weight. 

Two two-stage transistorized amplifiers, using handsets with 
Lustraphone noise-cancelling microphones, were wired together 
for demonstration; and, even with the Olympus Canberra boring 
its way upwards directionally overhead, complete clarity of speech 
ae a — high level was obtained. The two-stage amplifier using 

poe) OC 71 transistors, with mercury cell power supply, was 
quoted as having a power gain of 10°. 

This demonstration, one feels, should arouse interest sufficient 
to get some manufacturer to pursue the use of the transistor in 
reducing the weight of airborne intercommunication equipment. 

Ultra Electric again showed their communication control 
system, with the ition of a speaker unit which can replace 
telephones. 


AIRBORNE SEARCH RADAR. Ekco Electronics devoted 
their whole stand to an interesting display of their airborne search 
radar, Model E38B. It was mounted in a plastic aircraft radome 
which was gyrated vertically and horizontally—the relative move- 
ment being shown on a small aircraft model mounted above the 
display. The scanning unit installed was the Model E31B which 
has been designed for aircraft with limited nose-space. 


AIR/SEA RESCUE EQUIPMENT. The firm of Burndept 
showed their air/sea rescue Model BE226 TALBE (talk-and- 
listen beacon). This is an extremely compact unit comprising a 
V.H.F. beacon and R/T. transmitter/receiver, with a collapsible 
metal-tape aerial. It is normally stowed on a Mae West, and 
the pilot can put it into operation immediately after ditching. It 
transmits a modulated c.w. signal on 121.5 mc/s, with a trans- 
mission range of 60 miles at a search height of 5,000ft. After 
location, it can be used for two-way R/T. over a range of 20 
mil 


es. 

The total weight is about 3} lb and it would appear to be a 
worthy addition to a civil airliner’s dinghy kit. 

Ultra had on display their air-sea-rescue system SARAH 
(search and rescue and homing). This equipment consists of two 
sections, one an extremely small pilot-carried beacon trans- 
mitter which transmits U.H.F. pulses for homing and then receives 
and transmits speech after location, and the other a small sub- 
miniaturized aircraft search set with a cathode-ray-tube presenta- 
tion. The system can locate and identify a beacon operator with 
a high degree of accuracy. 

The pilot-borne beacon unit weighs 34 Ib and the search unit 
approximately 12 lb. This equipment is in full quantity pro- 
duction for the R.A.F. and has been accepted for use by some 
NATO countries. 


ANCILLARY EQUIPMENT. Of the smaller items on the 
various stands, the several new points are worthy of mention. 
Two new items of test equipment by Amalgamated Wireless 
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were their Model M54433 LO-Ohmeter for checking aircraft 
bonding, and a voltage standing-wave ratio detector. ‘lhe latter 
unit is stated to indicate V.S.W.R. with an accuracy of plus or 
minus 20 per cent at frequencies of 75 mc/s, 100-150 mc/s, 
206 mc/s, and 332 mc/s, thus covering antenna measurements 
for all generally used V.H.F. equipments. 

A new V.H.F. antenna for helicopters by Standard Telephones, 
consists of a vertical stub mast with a horizontal top loading 
element, and it has a standing-wave ratio of better than 1.15 to 1. 


OTHER EXHIBITS 


In addition to the various equipments and details reviewed 
above, there were a number of other items of interest which can 
best be reviewed as stand-to-stand notes. 

Burndept showed their Model BE219 single-channel V.H.F. trans- 
mitter/receiver, a neat unit with a total weight of 9 lb, and their BE227 
V.H.F. transmitter/receiver which, specially designed for small trainer 
aircraft, also provides intercommunication facilines. Weight is 9 lb 
plus control units. (Burndept, Ltd., West Street, Erith, Kent.) 

displayed their Gee Mk III miniaturized airborne equipment 
which is now in use by the R.A.F. and civil airlines. The small size 
of the indicator unit and its suitability for flight-deck mounting, together 
with the new simplified position-finding procedure, attracted interest. 
The airborne transponder for use with the Cossor Type 1 airborne 
surveillance radar system was also on display. (Cossor Radar, Litd., 
Highbury Grove, London, N.S.) 

Decca showed their new tigitwe as Flight Log Type 532 airborne 
equipment which has now completed full aircraft trials. The extent of 
design efficiency and end use of this equipment can be readily appreciated 
when its small physical size (total weight is 40 Ib) and its clear presenta- 
tion is seen, and it is evident that the Decca company can be very right 
in their claim that it is likely to be the answer to the helicopter 
navigation problem. (Decca Navigator Co., Litd., 1-3 Brixton Road, 
London, S.W.9.) 

Marconi’s, witlf their associated Australian company, showed a com- 
plete range of airborne radio equipment covering every commercial and 
private-owner need. Marconi had on display their intercommunication 
system Type AD.401 and in a van adjacent to the exhibition tent they 
were demonstrating their AD.115 140-channel V.H.F. eee 
receiver, their AD.94 tunable H.F. receiver and their new AD.7092 
automatic direction-finder. (Marconi’s Wireless Telegraph Co., Ltd., 
Chelmsford, Essex.) 

Amalgamated Wireless (Australasia), on the adjacent stand, had a 
display of their full range of aircraft radio equipment, comprising the 
HAC-1 ten-channel 60-watt H.F. transmitter/ receiver, the HAC-2 120- 
channel crystal-controlled H.F. receiver, the VAC-1 “Airmite” light- 
weight V.H.F. transceiver for small aircraft, the VAN-3 200 mc/s 
double-pulse D.M.E., and their ACA-IC intercommunication system, 
Several interesting items of specialized test equipment in field mainten- 
ance and workshop service were also on display. (Amalgamated Wireless 
[Australasia], Ltd., Sydney, N.S.W.) 

Mullard, in addition to their transistor intercx ication demon- 
stration, showed a range of new valves for aircraft radio use together with 
their range of special quality “Plus” valves featuring increased reliability 
and life. (Mullard, Ltd., Century House, Shaftesbury Avenue, London, 

Murphy had a wae rehensive display which included their V.H.F. 
transmitter/receiver which can be made a 5-, 23- or 36-channel equip- 
ment at choice by using one of three different control units. Also on 
show was their MR69A passenger announcement system which is now 
installed in all B.E.A. Viscounts and Elizabethans, and their VR 61 
voltage regulator. (Murphy Radio, Ltd., Welwyn Garden City, Herts.) 

Plessey exhibited their PTR-61 V.HLF. transmitter /receiver for light 
aircraft; this simply operated six-channel, crystal-controlled set with a 
weight of 17.6 lb has proved itself and is in wide use in a number of 


New Decca lightweight Flight Log, Type 532. Left, miniaturized receiver ; 
right, power pack and torque converter; above, display head; below, 
control box. The total installation, with cabling, weighs about 40 Ib. 
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The new V.H.F. antenna for 

helicopters, by Standard Tele- 

phones and Cables. it has a 

standing-wave ratio of better than 
1.15 to 1. 


air forces and airlines throughout the world. (The Plessey Co., Lid., 
Ilford, Essex 

Redifon had on display their APA-1 aircraft passenger announcement 
system which has been supplied to B.O.A.C. and to Trans-Australia 
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root for their Viscounts. (Redifon, Ltd., Broomhill Road, London, 

Standard T: had ed an interesting and well presented 
display of their large range of airborne radio equipment. Besides the 
highlights mentioned earlier, there was an instructive breakdown exposi- 
tion of the STR.12D 140-channel V.H.F. transmitter/ receiver, showing 
effectively the value of the plug-in sub-assembly construction and the 
clean design of this equipment. Also on show were the SR.14/15B 
instrument landing system, comprising a 12-channel localizer receiver; 
12-channel glide slope receiver; 75 mec/s marker-beacon receiver, 
together with a three-light marker relay unit; and the STR.30B radio 
altimeter, with its two ranges of 0-500 and 0-5,000ft. The work of this 
company in the antenna-design field was illustrated by the variety of 
antennae on display—namely, a 75 mc/s marker suppressed antenna, 
the suppressed antennae of the radio altimeter, the new V.H.F. helicopter 
antenna mentioned earlier, and a localizer blade antenna which is a 
standard fitment on all Viscounts and many other aircraft. (Standard 
Telephones and Cables, Ltd., New Southgate, 21. 

It can thus be seen that the British aircraft radio industry is 
now in a very healthy condition. Not only has the existence of 
new designs been disclosed, but many are already in quantity 
production and are being delivered against current orders. 

Provided, therefore, that the industry continues to pay due 
regard to the requirements of the overseas customers as well as 
the domestic market, there need be no fear that it will suffer from 
lack of orders. This point is amply illustrated by the success, in 
the aircraft field, of the Viscount and the fact that the majority 
of orders are for export. 


GROUND RADAR AND RADIO 


—and Lighting Equipment: a Survey of the Farnborough Show Exhibits 


r | ‘HE most interesting aspect of the Show as regards radio 
and lighting equipment was the consolidation of designs 
rather than the presentation of new equipment—there 

was, in fact, very little new ground equipment, though a 

notable exception was the secondary surveillance radar men- 

tioned below and intended for use at civil (and, for that matter, 
military) airports. Looking at the exhibits from the point of 
view of one concerned with installing and operating radio 
equipment, it was a little disappointing to find manufacturers 
still trying to sell, for civil use, equipment designed expressly 
to meet military needs. Whilst this is understandable from 

a purely commercial point of view it does not take into account 

the essentially different conditions of operation of equipment 

that are considered desirable for civil purposes. Apart from 

one or two lapses of this kind, however, the exhibition did 

prove that British manufacturers were supplying a range of 

equipment sufficient to meet all civil requirements. More 
detailed comments on the equipment are listed under several 
general headings. 

RADAR EQUIPMENT. Cossor were making the first public 

display of their new secondary surveillance radar, developed in 


Standard Tele- 
phones’ remote 
azimuth and ele- 
vation indicator 
for precision 
approach radar. 


conjunction with the Ministry of Transport and Civil Aviation 
and shortly to be given an extended trial at London Airport. This 
equipment works on the 1,200 mc/s band, having a 500-watt 
ground interrogator and a 300-watt airborne responder. The 
responder is coded in one of four codes and the P.P.I. display at 
the ground station shows a corresponding number of responses. 
As different interrogation and reply frequencies are used, the dis- 
play is free from permanent echoes, while the use of a relatively 
ow frequency ensures that the set will work through rain and 
clouds without sensible loss of performance. 

The airborne equipment is small and light (weight, excluding 
cabling, is approximately 30 Ib) and conforms to C.A.B. require- 
ments. The set will be tested in conjunction with the long-range 
radar at London Airport, where it will no doubt be necessary to 
develop suitable traffic-control techniques in order to make full 
use of the great potentialities of the system. Also shown by the 
same firm was the airfield control radar Mk 6, which has been 
in use at London Airport for some time and which incorporates 
M.T.1., video mapping and offset display. 

The other radar set of particular civil interest was the precision 
approach radar (P.A.R.) displayed by Standard Telephones and 
Cables. This set is fully mobile and has a radio link to transmit 
the radar display information back to the control tower. Although 
designed specifically to meet civil needs the set is, of course, very 


Cossor secondary radar, showing the special aerial design. 
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suitable for military needs by virtue of its mobility. (Combined 
with the Cossor airfield radar, these two sets meet the I.C.A.O. 
specification for ground control approach radar.) The P.A.R. was 
especially interesting from the point of view of ease of mainten- 
ance and alignment, great care having been taken to ensure that 
the aircraft glide-path shown on the elevation scope correspond 
exactly with the true glide-path. This, as radar engineers know, is 
no easy problem to solve. 

Two other radar sets were displayed: the Ekco combined radar 
and V.H.F. D/F. which is suitable for use by one man, and the 
Decca Type 424 transportable short-range radar. The latter 


equipment is essentially a military set in which emphasis has been - 


placed on light weight and transportability: It would require 
some modifications to be really suitable for civil use—in 
eee ee the aerial pattern in the vertical plane requires 
roadening to a cosecant squared shape to avoid the necessity of 
having to change the tilt of the aerial when following aircraft at 
maximum or minimum ranges. Not shown was the Decca milli- 
metre (8 mm) radar which has been specially designed for giving 
information about aircraft movements on an airport or of ship 
movements in harbours. This set will shortly be installed at 
London Airport to assist the traffic controllers in expediting the 
flow of air traffic on the taxiways. 
INSTRUMENT LANDING SYSTEMS. There was dis- 
appointingly little of this type of equipment shown, the only 
example being the remote control and monitor unit of the Pye 
equipment. It is understood that this equipment is to be modi- 
fied in the near future to give improved performance and 
reliability. 
NAVIGATIONAL AIDS. Five years after the international 
agreement at I.C.A.O. on a 1,000 mc/s D.M.E. specification, the 
present-day situation is most unsatisfactory in regard to the 
operational use of this valuable aid to traffic control. In the 
United States the system is in conflict with the military system 
of TACAN; in Australia a non-standard 200 mc/s equipment, 
incompatible with the Australian equipment, is being produced 
to meet the needs of B.O.A.C. on its overseas routes, 
especially for jet operation. 

Whilst Decca is being considered as a short-range civil naviga- 
tional aid there is some excuse for not pressing the development 
of 1,000 mc/s D.M.E. in the United Kingdom. But, if the 
Corporations should favour the use of V.O.R./D.M.E. there is no 
reason why the internationally agreed specification should not be 
used or, alternatively, if this specification is too complicated, an 
effort be made to have the specification changed in favour of a 
simpler 200 mc/s system. (Further efforts would, in this latter 
case, be highly desirable to harmonize the British and Australian 
systems.) As the United States opinion on D.M.E. and TACAN 
should shortly be resolved, let us hope that this unsatisfactory 
situation will be settled as soon as possible. After all, why have 
international standards if we don’t abide by them? 

Murphy were displaying the ground and airborne equipments 
for the 200 mc/s system and Ferranti were showing an airborne 
equipment for the 1,000 mc/s system. Pye have also announced 
their intention of manufacturing 1,000 mc/s airborne equipment 
under licence from Hazeltine of the U.S.A. 

In the case of V.O.R. the situation is fairly satisfactory, in that 
equipments are now being installed throughout Europe, 
especially at the busy traffic points near airports. The Marconi 
V.O.R., which was displayed in model form at Farnborough, has 
been tested on an operational basis at London Airport and found 
to give satisfactory results. Several more of these equipments 
will be installed at suitable places in the United Kingdom to 
give guidance on the airways. It is fairly generally agreed that 
many of the present-day traffic control problems arise from lack 
of accurate track guidance aids (the M.F. range is very unsatis- 
factory) and the sooner all navigation can be carried out on V.O.R. 
the easier will the traffic controller’s job become. But, until all 
scheduled and charter aircraft are fitted with suitable receivers, 
the V.O.R. system will not displace the present M.F. ranges which 
form the basis of the airways system. 

In the case of non-directional beacons it was heartening to see 
roduction of monitoring and automatic changeover equipment 
‘or these aids. In the past, administrations have had to make their 

own equipment and rely on the use of traffic control or com- 
munications personnel to check the modulation and coding of 
these beacons. Burndept were displaying a dual beacon with 
auto-changeover and Labgear a remote monitoring receiver with 
audible and visible alarm in event of carrier or modulation 
failure. Marconi also make a change-over unit, but this was not 
displayed. Some desirable improvements in these types of 
equipment would include means for indicating remotely by radio 
receiver whether the beacon is on main or stand-by equipment 


and for ensuring reliable operation of the remote monitor in the 
— of static—which, in the band 200-400 kc/s, is at times 


avy. 
Other navigational aids displayed included the Decca system 


and its associated system, Dectra, which has been proposed for 
long over-water routes. From a civil aviation point of view the 


Static version of 
Decca 424 radar 
scanner. 


future of these aids is not yet clear. Whilst Decca undoubtedly 
provides the most suitable guidance to helicopters (particularly 
because of coverage to ground level in the vicinity of buildings) 
it is at present problematical whether administrations could 
afford to provide this system exclusively for helicopter operation. 
The operation of civil helicopters under instrument conditions 
could undoubtedly be provided for in several ways; and, as the 
volume of traffic to be catered for in the next few years is small, it 
would perhaps be premature to make a firm decision in this 
regard. The Dectra system will be evaluated in the near future as 
a result of the recommendations from the fifth session of the 
Communications Division of I.C.A.O., along with other aids, such 
as Consul and Navarho. 

A V.H.F. direction-finder console with large-scale meter pre- 
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Murphy 200 mc/s D.M.E. ground beacon, monitor and change-over unit. 
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sentation was displayed by Marconi. This equipment is designed 
expressly for control-tower use and has, in addition, a D.C. 
output to enable the direction information to be superimposed 
on a radar P.P.I. tube. Standard Telephones and Cables also 
make a cathode-ray display type of V.H.F. D/F., but this was 
not exhibited. 

COMMUNICATIONS EQUIPMENT. Virtually nothing new 
in this category was displayed at the Show, but there was a range 
of H.F. and V.H.F. transmitters and receivers to cover all possible 
needs for civil purposes. Some of the more interesting features 
should be mentioned. Marconi were showing a range of V.H.F. 
equipment and associated remote control and controller’s desk, 
designed in conjunction with International Aeradio. Use was 
made of the muting circuits on the receivers to indicate which of 
the receiver channels was being used, thus enabling the controller 
to discriminate between the several channels fed into one loud- 
speaker. Plessey and Redifon were both displaying a complete 
range of frequency-shift-keying transmitting and receiving equip- 
ment which can be connected directly to teleprinters for radio- 
teletype operation. The receivers can also be arranged for 
diversity operation. 

Also on display by Plessey were aerial multi-couplers for H.F. 
and V.H.F. receivers, allowing ten and six receivers respectively 
to be operated from one aerial. In the case of the V.H.F. couplers 
an improvement in performance results from their use—a gain of 
several decibels being achieved with a noise factor of 8 db. In 
both couplers the attenuation between adjacent outputs is of the 
order of 40 db. and is normally sufficient to prevent interference 
between receivers. 

A 14-channel speech recorder for airport use, displayed by 
Thermionic Products, should cater for the recording requirements 
of even the largest airport. The only other British recorder 
(which was not on show) suitable for airport work is the Simon 
four-channel recorder. In each case the duration of recording 
is only four hours; but by using several equipments automatic 
operation for eight or twelve hours can be achieved. Completely 
to satisfy civil requirements, some continuous and automatic 
monitoring of the operation of the various channels is needed so 
that the recorder may be changed over in the event of any one 
of the channels not functioning normally. It is undesirable 
to have to retain technical staff to do this work. 

It was disappointing to see no display of, or reference to, 

semi-automatic tape relay equipment for teleprinter communica- 
tions. There is without doubt a fairly wide market for this 
equipment in Europe and elsewhere in order to meet I.C.A.O. 
standards on message delays at communication centres, and at 
least one Continental manufacturer has been quick to produce 
suitable equipment. 
AIRPORT LIGHTING. Various types of airport lighting 
fittings displayed by two firms (General El Electric Co. Ltd., and 
Revo Electric Co., Ltd.) covered runway, approach, taxiway and 
obstruction lights. On the low-intensity lighting side the trend is 
toward elevated and light-weight fittings so designed as not to 
damage aircraft should they run into them. Both firms showed 
omni-directional lights for this purpose, with an intensity of the 
order of 300 c.p. from 36-watt lamps. High-intensity approach 
lights to meet the I.C.A.O. requirements as regards intensity and 
beam-spread were also shown. 

In the matter of high-intensity runway lights, however, there 
are still widely differing ideas on the desirable type of light unit 
and official indecision is reflected in the variety of light fittings 
available. The case of high-intensity threshold lights is even 
worse and the fittings displayed by no means fulfil the I.C.A.O. 
requirements that they should have an intensity comparable with 
that of the runway lights. The problem of threshold-light design 
is admittedly a difficult one, as is also the question of the place- 
ment of these lights to give the maximum assistance to pilots in 
poor visibility; but it is one that must be solved soon if runway 
and approach lighting is to prove its real usefulness. 

Standard Telephones and Cables were displaying a remote- 
control system and display panel for airport lighting which is 
very suitable for small and medium-size airports and which gives 
complete supervision of the correct operation of all circuits and 
an alarm in the event of any failure. One control wire per func- 
tion is used. The system is much simpler than the one installed 
some time ago at London Airport, which was capable of infinite 
extension and which used only five control pairs. In addition the 
control panel can be “tailor-made” to suit the airport concerned. 


CONCLUSION. Both electrically and mechanically the stan- 
dard of engineering design was, with minor exceptions, very 
satisfying, as was the quality of component parts now being used 
in equipments. (For this latter fact, credit must also be given 
to the fine Inter-Services Components Specifications, as well as 
to manufacturers.) After all is said and done the responsibility 
for poor equipment can usually be placed in the long run on the 
Government departments concerned—if they do not know exactly 
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Marconi V.H.F. equipment, showing transmitters, 

receivers and control equipment (respectively) in the 

racks at the rear, and a portion of the |.A.L. control 
desk in the foreground. 

“Flight” photographs 


Plessey frequency-shift keyer drive unit, with duplicate 
keyer units and keyer amplifiers. Crystal operation on 
any one of eight frequencies is available. 


what they want in the way of quality and performance the manu- 
facturers can hardly be blamed for not producing it. When these 
departments do make up their minds, then the oe can 
really “turn out the goods,” as the Farnborough stands proved. 


OTHER EXHIBITS 
Air Trainers were showing a new general-purpose electronic radio 
aid unit which can be coupled to flight simulators and instrument 
trainers to provide realistic simulation of all modern day radio naviga- 
tional aids. The types of aid that can be a, include I.L.S., 
and radio compass and, where necessary, D.M.E. and Reader. 
(Air Trainers, Ltd., Aylesbury, Bucks.) 
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Burndept Type BE225 receiver for civil and military use on 100-156 mc/s. 


Burndept displayed a range of V.H.F. ground equipment for both 
fixed and mobile use. Of special interest were the new V.H.F. receiver 
(which will be used by the Services and by the Ministry of Transport 
and Civil Aviation) and a compact 50 watt ground to air V.H.F. 
transmitter. The TALBE, talk-and-listen beacon for emergency use 
was again displayed. (Burndept, Lid., Erith, Kent.) 

E. K. Cole. This firm’s compact and portable airfield approach radar 
aid was again displayed, together with V.H.F. transmitter and receiving 
units. The approach aid enables one man to give an aircraft guidance 
to within approximately half a mile of the runway and combines a 
direction-finding system to assist in bringing the aircraft on to the 
correct final approach path. The V.H.F. equipment included a 20 watt 
amplitude modulator transmitter and crystal-stabilized receiver together 
with control equipment. (E. K. Cole, Lid., Southend-on-Sea, Essex.) 


Cossor were again displaying their airfield radar Mk 6, together with 
the new secondary surveillance radar as well as modern-type Gee trans- 
mitting and receiving equipment. The airfield radar Mk 6 has facilities 
for moving target indication, video mapping and the superposition of 
D.F. information. Furthermore, the displays can be offset to provide 
coverage over selected sectors. The secondary radar provides a means 
of positive identification of aircraft up to a range of 150 aeronautical 
miles from the ground stations and up to altitudes of 50,000ft. A 

rticular feature of the equipment is the relatively low power required 
or reliable operation—in this case approximately 500 watts peak. The 
Gee equipment has been designed for replacing existing ground trans- 
mitting equipment and permits a reduction in staff as well as providing 
— reliable timing devices. (Cossor Radar, Ltd., Highbury, 

5.) 

Decca made a feature of their Type 424 air-transportable ground radar 
and also gave details of their proposed long-range navigation system 
Dectra. Information was available, too, on the complete range of radar 
sets manufactured by this company, including the new airfield surface 
movement indicator radar which is to be installed at London Airport. 
The Type 424 radar is also available for fixed installation, ¢.g., on civil 
control towers. The equipment is duplicated throughout to provide 
reliability and has two display units which may be used independently 
on different ranges to allow one controller to marshal the aircraft and 
the second controller to give landing instructions to pilots. The 
Dectra system, as yet in the proposal stage, is intended to cover 
long over-water flights and is a possible replacement to Loran or Consul. 
(The Decca Navigator Co., Ltd., 1-3 Brixton Road, London, S.W.9.) 

Ferranti. This firm showed a prototype of their new Mk 2 version 
of the airborne distance measuring equipment which will also give 
homing information as well as distance information. This equipment isin 
one box 12in x 8in x 12}in and is much lighter than the Mk 1. This 
firm has already manufactured the ground beacon for 1,000 mc/s 
D.M.E., but it is understood that this will be redesigned in the near 
future for civil use. (Ferranti, Ltd., Crewe Toll, Edinburgh.) 

G.E.C. were displaying a range of their airport lighting fittings suitable 
for both civil and military airports. Included in the fittings were a new 
flush-type threshold light and two new elevated runway lights—one 
high-intensity bi-directional type using a combination of mirrors and 
plastic lenses and the other a low-intensity omni-directional light using 
a plastic lens. (General Electric Co., Lid., Kingsway, London, W.C.2.) 

Marconi. Associated with this company in the display were Marconi 
Instruments, Ltd., the Canadian Marconi Co. and Amalgamated Wireless 
(Australasia), Ltd. The main items displayed were a selection of V.H.F. 
ground and control equipment suitable for use in civil and military 
airports coupled to a control desk designed by International Acradio. 
Ltd. Also displayed were a model of the VHF. omni-directional 
range which is at present installed at London Airport, and the V.H.F. 
direction finder Type AD.200. Other items shown included test equip- 
ment for the Australian-made 200 mc/s distance-measuring equipmen 
a voltage standing-wave ratio > and a range of si; generators a 
test sets. (Marconi’s Wireless Telegraph Co., Ltd., Chelmsford, Essex.) 


photographs 
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Mullard transistor-type intercommunication amplifier. 


McMichael. This firm was displaying a range of test at eee 
suitable for both ground and airborne radio apparatus, (McMichael 
Radio, Lid., Slough, Bucks.) 

Mullard. Two classes of exhibits comprised, firstly, a range of valves 
from transistors to 4-kilowatt capacity and their circuit applications and, 
secondly, a range of H.F. communication receivers and transmitters. 
The transmitters were of particular interest in that they have been 
designed to allow for c.w., r.t., s.s.b. and is.b. operation by merely 
changing the exciter unit. The firm were also displaying their new 
Type CT 80 valve tester, which utilizes a punched-card system which 
has set up on it the necessary measuring conditions for each type of 
valve. Also on display was a high-stability variable-frequency oscillator 
for use in the band 2-5.1 mc/s and which has a stability of plus or 
minus 0.003 per cent. The equipment is set up to the correct frequency 
by using a gated electronic counter of suitable accuracy. An interesting 
exhibit was the inter-communication amplifier, emp!oying transistors 
throughout instead of conventional valves and requiring an extremely 
small amount of power for its operation. (Mullard, Lid., Shaftesbury 
Avenue, London, W.C.2.) 


Ekco combined approach radar and D/F equipment, suitable for 
one-man operation. 
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Pye 50-watt 4-channel H.F. transmitter with remote control of the 
channels. 
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Murphy. On this stand was to be found the company’s 200 mc/s 
D.M.E. ground beacon and associated test and monitor equipment and 
also a field-strength measuring set and an interference tracing set 
covering the ranges 30 to 150 mc/s and 30 to 100 mc/s respectively. 
Information was also available, though the equipment was not displayed, 
on their 50-watt V.H.F. transmitting equipment suitable for civil or 
military use. The D.M.E. ground beacon is fitted for remote control, 
and can be operated up to distances of 4} miles over normal telephone 
control lines. It has a peak power output of | kilowatt and the associated 
aircraft interrogator unit has a peak power output of 800 watts—in both 
cases 5-microsecond pulses are used. (Murphy Radio, Welwyn Garden 
City, Herts.) 

ee. Included in this exhibit were a new acrial multi-coupler for 
V.H.F.; Type A simplified frequency shift keyer receiving terminal; 
frequency shift keyer transmitter — unit; and a two-tone modulator 
de-modulator for D.C. keying. The firm also manufacture a complete 
range of equipment for frequency shift key operation which can be 
assembled according to a customer's requirements. In addition, a range 
of V.H.P. receivers and V.H.F. transmitters is available. The aerial 
multi-coupler gives six outputs for one input and provides an isolation 
between output sockets of more than 40 db, relative to the insertion 
loss of the multi-coupler. The teleprinter receiver terminal is complete 
with pre-selectors, receivers, frequency and keyer amplifier and can 
operate up to three teleprinters directly. Also of interest on this stand 
was the new frequency synthesizer Type XT.9 which allows any one 
of 100,000 frequencies at 1 kc/s intervals to be set up in the band 1 kc/s 
to 100 mc/s with a stability dependent only on the initial supplying 
oscillator. (Plessey Internanonal, Ltd., Ilford, Essex.) 

Pye. On this stand was to be found a range of V.H.F. fixed and 
mobile communication equipment, a new 50-watt four-channel H.F. 
transmitter, and an example of the 1,000 mc/s D.M.E. airborne inter- 
rogator unit which the company propose to manufacture under licence 
from the American firm of Hassitine Also shown in photographs was 
the installation recently made for the Wellington Air Traffic Control 
Centre, New Zealand, of all the radio link and air ground communica- 
tions equipment. On this stand was displayed a M.F. beacon monitor 
receiver made by Labgear (Cambridge), Ltd., which provides automatic 
monitoring and alarm of remote non-directional beacons. This equip- 
ment will avoid the need for manual monitoring of beacons which is 
the method presently used. Included in the portable V.H.F. equip- 
ment is the Walkiephone, and also the Reporter, the latter being 
suitable for installation in ground vehicles used on aerodromes to 
provide communication with the control tower. (Pye, Ltd., Cambridge.) 

Redifon. This firm was displaying a fairly complete range of 
communication equipment, both H.F. and V.H.F. as well as M.F. radio 
navigation beacons. The transmitter Type G.142 provides a dual M.F. 
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beacon installation with a monitor automatic change-over unit making 
the whole equipment suitable for remote unattended operation. The 
output of this transmitter is 80 watts, the power radiated being dependent 
upon the type of aerial system used. Also shown was a 
Type G.143 giving 1 kilowatt output in the range 2-26 mc/s. This 
transmitter can be pre-tuned to 10 frequencies and can be remotely 
controlled over a pair of wires up to a distance of 25 miles. Equipment 
for frequency shift keying also shown, using special receivers and 
combining keyer units. (Redifon, Ltd., Broomhill Road, London, 
S.W.18.) 

Revo were exhibiting a range of airport lighting fittings, including a 
new light-weight approach light and a light-weight omni-directional 
runway light. Also shown were a flush type taxi-way light and a flush 
threshold light. Other fittings include obstruction lights and floodlights 
for apron area, etc., and transformer boxes suitable for direct burial in 
the ground. (Revo Electric Co., Tipton, Staffs.) 

Schermuly. Of particular interest among this firm’s range of 
pyrotechnic flares and signal devices were portable ground flares for 
distress purposes and for assisting emergency landings at night. These 
flares give an intensity of over 1,000,000 c.p. for a period of 34 or 
7 minutes, according to size. Another unit was that which projects a 
flare to a height of 1,200 feet to attract the attention of aircraft. 
(Schermuly Pistol Rocket Apparatus, Litd., Newdigate, Surrey.) 

Standard Telephones were displaying their precision approach radar 
(P.A.R.) equipment and also developments in rectifiers and quartz 
crystals. ‘The P.A.R. is designed for remote operation over a radio 
link and has been constructed with a view to reliable operation and easy 
servicing. The aerial system and mounting is so designed that it may 
be correctly levelled and adjusted and in addition may be easily trans- 
ported from one site to another. Separate azimuth and elevation display 
units are provided and the equipment is stated to give a reliable echo 
on aircraft to at least ten miles. A particular feature of the display is 
the use of a logarithmic distance scale to obviate the need for changing 
the scale when the aircraft is approaching the end of the runway. The 
new high-frequency overtone crystals working on the 3rd and Sth 
overtone were displayed together with suitable circuits. These can be 
used up to 60 mc/s and simplify the design of V.H.F. transmitting 
equipment. The firm hope to make crystals available which can be 
used in oscillator circuits up to 100 mc/s. Also shown on this stand 
was the airport lighting control system and facsimile panel to indicate 
the lighting circuits actually in operation on an aerodrome. Two 
types of equipment are available—that using one wire per function for 
control and supervision and that employing a pulse system which will 
— an indefinite number of facilities over a five-pair cable. Both 

tems provide true monitoring of the circuit an ve aural and visual 
q rms in the event of any malfunctioning. (Senden d Telephones and 
Cables, Ltd., New Southgate, London, N.11.) 

Thermionic Products showed their 14-channel recording equipment 
for use at airports for monitoring ground /air and other communications 
associated with traffic control. One of the 14 channels is used for 
timing, which is provided by coded signals from a special clock unit 
supplied with the recorder. The equipment gives approximately four 
hours recording per reel of tape and has automatic switching from one 
reel to another in the event of tape running out or a mechanical fault 
occurring. (Thermionic Products, Ltd., Hythe, Southampton.) 

Ultra. This firm was displaying their Sarah air/sea rescue system, 
referred to under “Air/Sea Rescue Equipment” on page 479. 
(Ultra Electric, Ltd., Acton, London). D. B. F. 


Redifon dual 50-watt ground non-directional beacon transmitter and 
monitor and automatic change-over unit. 
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Featuring 


operational diversity... 


The Fairey ‘Gannet’ is cquipped for a remarkable 
varicty of dutics and is in the widest sense a 
multi-role aircraft. Its design provides for every 
type of anti-submarine duty, whether the 
changing pattern of attack calls for extreme range 
or extra-heavy warload, for speed in pinning 
down a target or extended endurance for patrol. 
Compact design and twin-engined performance 


enable the ‘Gannct’ to counter most effectively the 


underwater challenge to our sea communications. 


THE FAIREY AVIATION COMPANY LIMITED HAYES - MIDDLESEX 
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TWO forms of the Vickers-Armstrongs Valiant—the B.1 and B.2—are flying, but only the former is 
being built in quantity for the R.A.F. The B.2, two views of which head the page, is evidently a special- 
purpose bomber, and is distinguished by its lengthened nose, trailing-edge fairings for the bogie under- 
carriage, and glossy black finish. It has demonstrated speeds of 500 m.p.h. or more at sea level, and must 
have a structure of exceptional strength. The air-to-air pictures of the B.1 are among the first to show 
a production aircraft, distinguishable by dielectric panelling in the nose section, and lengthened jet-pipes. 


FLIGHT 485 \ 
% 
3 | 
Le 
sek 
3 


WITH its span of 99f 
approximates in size 
Lancaster; yet its fou 
Olympus in the 
deliver the equivalen 
times the power of * 
lins, These considera 
the extremely clean 

account for the very h 
while the great wing 
of 3,000 sq ft—and the 
boosted contro! sur 
plain the extraordi 
manoeuvrability. Th 
approach speeds may 


wide range and pd 1 
absence of tailplane 
other high-lift device: 4s 


making life less co 
pilot."" They take 
servicing can be carr 
neath the aircraft. A 
attitude is claimec 
Farnborough-goers 
the Vulcan settled o 
the nose of the fuse! 
This is due in part a a 
landing flaps, the fitt 
probably entail the 
plane, as on the C 
weather fighter. 7 
incidentally, depreca 
delta as a “‘tailless’ 
gest that it should 
normal aircraft with 
wing and a small hi 
in line with the wi 
words, they say that! 
does “is to fill uj 
the main wing at 


| 
- 

fey 
) 
| 
A 
( 
7 
| 
‘ 
| 
¢ 
| 
“> 
2 
4 


FLIGHT, 24 September 1954 


V-BOMBERS... 


For affording the special facilities which enabled these 
remarkable air-to-air studies of the Sapphire-powered 
Avro Vulcan B.1 prototype to be secured, Flight gratefully 
acknowledges the co-operation of the Ministry of 
. Supply. The pictures are the work of L. W. McLaren, and 
were taken a few .days ago over Southern England. 


t, the Avro Vulcan 
to the war-time 
r turbojets (Bristol 
ction model) must 

t of seven or eight 

he “‘Lanc’s’’ Mer- 
mations, coupled with 
delta-wing layout, 
igh speed attained, 
area—of the order 

b very large power- 
aces, readily ex- 

ary standard of 
makers claim that 

be selected over a 

int out that the 
mae, flaps, slots and 
3 all contribute ‘‘to 
plicated for the 
ride, too, that all 
ed out from under- 
though the landing 
to be normal, 
ill remember that 
the runway with 
ge high in the air. 
to the absence of 
ng of which would 
rovision of a tail- 
loster Javelin all- 
Avro company, 
te. reference to the 
aircraft, and sug- 
be imagined as a 
bh highly swept-back 
rizontal tail fitted 
g itself—in other 
all the delta wing 
mm a gap between 
i the tailplane.”’ 


£ 
> 
J 
at 
; 
‘ 


V-BOMBERS... 


HERE depicted is the second prototype of the Handley Page Victor B.1, powered with four Armstrong 
Siddeley Sapphires. The characteristic crescent wing was chosen on performance grounds, and embodies 
““droop-snoot”’ leading-edge flaps, each in two sections, and rearward-moving trailing-edge flaps, conforming 
to the jet nacelle contours. Mounted on the tail cone are large, hinged, air-brake panels, which increase 
drag for deceleration in flight or on landing. The Victor is said to be especially simple to land, and the 
maker's chief test pilot maintains that any pilot can bring the machine in gently, with power on and with 
flaps and air brakes in operation, in rain or bad visibility. All that is required of him is to correct for 
local air disturbances affecting lateral trim until the wheels of the main bogie undercarriage, which 
number sixteen, touch down. The nosewheel is then brought on to the runway and the brakes applied. 
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HUNTING PERCIVAL AITRORAFT LTD 


: A Hunting Group Company 
a LUTON, BEDFORDSHIRE, ENGLAND and at TORONTO, CANADA. 
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Behind the Scenes at Farnborough 


HIS year the S.B.A.C. flying display was bedevilled by 

bad weather and on most days the carefully planned 

programme had to be “played off the cuff” in accord- 
ance with minute-to-minute variations in conditions. The 
outstanding facts are that the final decision about flying or 
not flying was left to each individual pilot, and that the display 
was never cancelled. 


On many days, as the cloud-base came lower and lower, and 
the rain squalls drove in from the west, one of the most compre- 
hensive traffic-control organizations in the country took over where 
the pilots’ range of vision ended. On Farnborough airfield at 
least three radar systems of various types and two D/F. and fixing 
systems were working in fair weather or foul. 

A great deal- was written and said last year about the new 
safety regulations, against which, it was rumoured, the pilots 
themselves had made strong protests. The principles (and they 
were principles and not hard-and-fast regulations) were, however, 
in the best interests of all concerned; and in view of the perform- 
ance of modern aircraft their introduction was inevitable. The 
principles of safety were, in fact, approved by the Flying Control 
Committee of the S.B.A.C., a standing body representing the 
R.A.E., the Empire Test Pilots School, Farnborough Air Traffic 
Control and the S.B.A.C., whose members include some of the 
demonstrating pilots themselves. The committee is composed as 
follows: Chairman, G/C. S. R. W. Hughes, Superintendent of 
Experimental Flying, R.A.E.; members, w/c. . Finch, Wing 
Commander Flying, R.A.E.; G/C. S. Wroath, ommandant of 
the E.T.P.S.; Mr. K. I. Pearson, S.A.T.CO., R.A.E.; _— 
Cunningham, de Havillands; Gordon Slade, Faireys; “Bill” P, 
Bristols; H. W. Goodinge, S.B.A.C.; and J. Radford, S. BAC. 
This team of experts was in charge of all aspects of the display and 
first meets some time before the show to decide the timetable and 
any other matters. The order of appearance and the time to be 
allotted to each aircraft are decided, according to the type and 

rtance of each. During the show the committee meets daily. 
= year it was decided that some form of precautions should 
be recommended for all demonstrating pilots. As explained to 
Flight s representative by G/C. Hughes, they are few and emi- 
nently sensible, and do not in fact limit the pilot; W/C. Beamont, 
who had not demonstrated at Farnborough since the principles 
were introduced, showed conclusively on the Sunday before the 
show began that it was possible to give a magnificent demonstra- 
tion without 

The principles are as follows: no aircraft should fly past at a 
height of less than 50ft—the height of the control tower; there is 
no need for it to do so, in any case. A demonstrating aircraft 
should always be treated as if it had loaded front guns and 
should not, therefore, be flown over the crowd, nor pointed 
towards it at a range of less than three miles. Neither should 
the aircraft be turned towards the crowd at less than this range. 
(Reasons underlying these principles can be appreciated if it is 
recalled that the D.H.110 broke up two-and-a-half miles from 
the crowd when turning towards it and that the engines left the 
aircraft and caused casualties among the spectators.) Finally, no 
aircraft should be flown at a speed greater than 95 per cent of the 
speed for which it had already been cleared. 

The general regulations against making sonic booms over land 
were relaxed for the show, with the proviso that bangs were not 
to be made unless the dive could be started when the pilot was 
in visual contact with the field, and that the ensuing pull-out 
should also be made in V.F.R. conditions. 

These principles, as has been said, are not hard-and-fast; 
application may be made to the committee for certain aircraft to 
disregard them. For instance such aircraft as the Beaver, the 
Pioneer and the Auster types, as well as the helicopters, can 
obviously be flown towards the crowd, turned towards it and 
flown below 50ft without any danger; and, in fact, such flying 
would most effectively demonstrate their special qualities. The 
Pioneer landed towards the public enclosure on Monday in very 
poor visibility, and touched down and stopped without difficulty 
across the runway. The Auster A.O.P.9 also was allowed to come 
down well below 50ft. 

During the display itself the pilots were accommodated close 
to the control tower, in a hut where they had their own bar and 
buffet restaurant. In this hut every day there was to be seen 
a gathering such as can take place but once a year: test pilots 
from every British aircraft company and from the R.A.E., the 
A. and A.E.E., and the Service, in whose hands every new aircraft 
has first taken the air in past years, and who hold or have held 
many of the world’s most coveted records. They assembled for 
each day’s briefing on the weather and control procedure and to 
work out all the minor points which arose during the display. 
At 11.45 each day that week G/C. Hughes opened the briefing, 
and Mr. Hall, the meteorologist, summarized the weather situation, 


which was on many days apparently hopeless. On the first day 
G/C. Hughes explained the safety precautions and Mr. Pearson, 
the S.A.T.C.O., recently joined from Blackbushe, outlined the 
radio frequencies and procedures, the radar facilities and the 
emergency arrangements and diversions. 

Eight crash crews were on duty, three on the airfield itself and 
the remainder distributed at strategic points in the surrounding 
country. All were in constant radio communication with the tower 
through the Pye V.H.F. ground radio sets. Blackbushe and 
Odiham, the two diversion airfields were also listening out on the 
Farnborough frequency ready to receive aircraft in trouble or 
diverted. The army had provided a crash crew capable of reach- 
ing aircraft down in the wild tract south-west of the airfield, 
a region inaccessible to normal road vehicles. 

A prohibited area was in force for a radius of five miles round 
the field, from the ground to a height of 50,000ft and a danger area 
at ten miles radius up to 11,000ft and at 20 miles from 11,000ft 
to 50,000ft. A 10 cm airfield control radar set, C.R.D.F. and 
semi-automatic pictorial fixer pattern were supported by a Decca 
424 airfield radar and precision approach aid. High- -intensity 
Calvert lighting was installed on the 25-07 runway with a “bar” 
on the approach. Mr. Pearson and Mr. Pendry were in charge 
of the flying control in the glass-fronted balcony of the tower, 
while all the radar and D/F. apparatus was grouped in a hut 
some way from the tower. Up to three aircraft at a time could be 
comfortably controlled by radar in the circuit during the show, 
although many more can be, and are handled when necessary. 


Stage Management 


Lip timing of the show itself was very carefully worked out 
and run on a split-second basis. The first aircraft took off at 
“Z” hour, 1429 hr, and each one then had a take-off time of 
“Z” plus a given interval. As one pilot called “downwind,” the 
next to demonstrate took off. All aircraft were parked in such a 
way that either the 25 or 07 runways could be used as the wind 
dictated, and the time required to taxi from dispersal to the end 
of the runway was taken into account in marshalling. 

Friday, the first public day, produced typically marginal weather 
conditions. Some time before the display was due to start, the 
control tower was fully manned and contact established by land- 
line and radio with the radar and C.R.D.F. controllers (in a small 
brick hut on the airfield) and with the fire and police crews. A 
Naval S-55 helicopter and a Westland S-51 (co-opted for the 
occasion) were standing by at instant readiness for crash rescue 
duties. Mr. Pearson, the S.A.T.C.O., was at his desk, with his 
assistants on the landlines to “Radar” and the rescue services. 
Behind them, G/C. Hughes, W/C. Finch and John Cunningham 
were representing the flying-control committee. 

Shortly before the show started, Bill Bedford of Hawkers called 
by radio that he was approaching the airfield and wished to make 
an emergency landing because of fuel fumes in the cockpit. He 
was immediately cleared to land from the tower and simultaneously 
talked down by Radar, and then directed to a parking space. 

At “Z” hour, the Proteus-Ambassador was directed to line up 
and lead the first circus away; and as the evolutions of the circuses 
continued, Radar and A.T.C. talked them round their circuits 
and co-ordinated their movements in the air and on the ground. 
John Cunningham spotted that the Beaver’s starboard pilot’s door 
was missing, and a solicitous enquiry from Mr. Pearson elicited 
the reply from Pat Fillingham, the pilot, that “I’ve got the door 
in the back of the aircraft. We had a bit of trouble.” As soon 
as the Olympus-Canberra bored its way into cloud on take-off, 
Radar took over and directed it round its circuit. As Jim Cooksey 
demonstrated the Meteor N.F.14, the cloud-base dropped to the 
ground in places; and when he called for and was given a vector 
back to the airfield, he was asked what the cloud base was. His 
reply was short and to the point, and thereafter demonstrations 
were limited to straightforward fly-pasts. 

As the individual demonstrations began, the weather was, if 
anything, worse; G/ C. Hughes and Mr. Pearson were fully occu- 

ied directing and keeping track of each aircraft. Radar told Mr. 

arson by landline where each aircraft was, and each pilot’s 
calls were answered as appropriate either by Radar or from the 
tower, so that both agencies worked together. 

Then, towards the end of the display, Neville Duke’s unmis- 
takable voice was heard from the Hunter 6 saying he intended 
to make a fast pass. The aircraft’s wake gave the tower a distinct 
jolt as the pale green Hunter passed; and yet, for all his speed, 
Duke felt his way back to the airfield by an instinct and judgment 
which are reportedly unsurpassed. He required, and was given, 
no navigational assistance in his demonstration. Finally, Dave 
Glasser was talked in in the T.A.A. Viscount, and W/C. Finch, 
watching him through the tripod-mounted telescope in the tower, 
remarked on the fact that the weather was now so thick that the 
pilot had his cockpit lighting turned on. 
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FLIGHT 


FARNBOROUGH SKETCHBOOK 


The tail of the Supermarine 525 
Navol fighter, seen above, is full 
of interest. The arrester hook, is 
covered by doors which incorporate 
the tail bumper. The lower port 
of the split rudder is cut away to 
allow for the very considerable 
movement of the “‘all-flying’’ 
tailplane, and the bullet fairing 
houses braking porachute. 


The Supermarine Swift F.4 (left) 
carries eight 60 Ib rocket pro- 
jectiles on zero-length rails under 
each wing. The suspension ar- 
rangement is shown as a detail. 
(The forward pick-up is similar but 
incorporates a latching device.) 
Below is illustrated the under- 
slung housing for the four 20 mm 
guns on the Canberra B.8 night 
intruder. The guns are installed 
as a pack and each has an 
ammunition box of about 500 
rounds capacity. 


The Vickers-Armstrongs Valiant 
B.2 displayed vortex generators, 
or “‘turbulators,"’ on the fin and 
on the variable-incidence tailplane, 
above. It was noted also that the 
Supermarine Swift F.3 had vortex 
generators—on the starboard tail- 
plane only. On the left is the tail 
of the Short S.B.5, showing also 
the generous tufting on the port 
outer mainplane. Results are re- 
corded by the camera in the fin. 
The adjustable tailplane has a 
movement of plus or minus 10 
degrees. 
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A Miscellany of “Flight” Copyright Drawings 


The already lavish transparency of the Fairey Gannet fits it for its new 

trainer role almost without alteration. The external electrical ducts 

of the T.2 version, however, are—as seen—considerably larger than 
those on the A.S.1, the standard operational version. 


Each wing-tip nacelle on the Fairey Firefly 8 houses no fewer than four 
recording cameras. This aircraft is designed for use as a radio-controlled 
target drone, or for observation of guided-missile trials. 


The main undercarriage of the Fairey F.D.1 ae research aircroft 
n 


(above) caused much speculation at Farnborough. fact, the action 

is simple: the leg swings outwords and rearwords about a 45-deg 

hinge-pin to stow behind the fuselage doors. Access panels to the jack, 

and .rack-and-pinion assembly, are below the door. The lateral beam 
member folds independently. 


Above is an intake—with 
bleed—of the Hunting 
Percival Jet Provost. On the 
left is a sketch to illustrate 
the offset nosewheel 
arrangement of the Super- 
marine 525, dictated by 
structural considerations. 


These two undercarriage assemblies are, above, 

that of the Bristol 173 twin-rotor helicopter 

and, below, of the Folland Midge. On the 173 

there is a connecting torsion bar. All three 

undercarriage assemblies of the Midge are 
used as air brakes. 
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ENGINE AND FUEL 
ACCESSORIES 


B.T.H. Supplementing the consider- 
able number of cartridge starters of B.T.H. 
manufacture now in use, the company 
are in full production with liquid-mono- 
fuel starters, operating on _ iso-propyl 
nitrate. The company state that their 
monofuel equipment “has been developed 
to cover the range of all aircraft gas tur- 
bines in present use.” Another line of 
development consists of high-energy 
ignition units; although the discharges 
from such equipment are delivered at a 
lower rate than those from a booster coil, 
each impulse has very much greater 
energy. Operated from a normal 24v 
supply, the B.T.H. units are suitable for 
operation at heights up to 55,000ft and in 
ambient temperatures between —50 and 
100 deg C. 

Delaney Gallay. Illustrated on this 
page is the new fuel-cooled oil cooler, 
shown at Farnborough for the first time. 
It embodies a number of concentric light- 
alloy tubes, the inside tube being the 
secondary surface. It is suitable for quite 
high oil pressures (say, 100 Ib/sq in) an 
the fuel side of the cooler has been cleared 
to accept as much as 1,000 lb/sq in. The 
whole assembly can be made up into any 
desired shape, that illustrated being of 
saddle form for fitting around the com- 
pressor case of a gas turbine. 

Gallay are also now in full production 
with Thermoflex, made with the co-opera- 
tion of the Johns-Manville company of 
New York. This material is a heat-resist- 
ing felt blanket formed between sheets of 
reflecting and protective metal foil, and 
various grades and thicknesses are avail- 
able. Some Thermoflex units are specially 
tailored to fit around particular hot items, 
such as turbojet reheat tail-pipes. 


Delaney Gallay fuel/oil heat-exchanger. 


Dowty. Dowty Fuel Systems, Ltd., 
exhibited several new items, of which the 
most important was a completely new twin- 
unit fuel pump for gas turbines. Faced 
with demands for increasing delivery, the 
Dowty pump designers have decided to 
“double-up” two conventional seven-cylin- 
der pump units within a common casing, 
so doubling output for much less than 
twice the weight and bulk. Furthermore, 
the twin unit has “twin-engine safety” in 
that, should either pump unit fail, a shear- 
neck in the drive shaft breaks, a non-return 
valve in the damaged pump shuts, and the 
remaining unit can continue to supply a 
safe working delivery with high efficiency. 

Known as Type ENG.450, the twin 
pump unit has a delivery at 1,000 lb/sq in 
of some 2,500 to 2,800 g.p.h. at 4,000 r.p.m. 
(depending on whether petrol or kerosine 
is being pumped) and a maximum delivery 
at the same pressure of 3,300 to 3,500 g.p.h. 
at 5,000 r.p.m. Provision is made for an 
overspeed governor and a creep control, 
the latter preventing increase in governed 
r.p.m. as altitude is gained. 

Fireproof Tanks. Although it cannot 
be stated whether or not this company have 
their fuel tanks fitted to certain aircraft, 
models of the Swift, Hunter, Victor and 
Midge were displayed on the Fireproof 
Tanks stand. 

Hobson. Rather frustratingly, H. M. 
Hobson, Ltd., were permitted to display 
a number of their recent developments in 
control equipment for gas turbines, ram- 
jets and rockets, but were not allowed to 
section anything or explain how any item 
worked. 

Several of the items were clearly in- 
tended for guided-weapon applications, 
and among the many valves on view was 
a g.w. liquid valve, a rocket-propellent 
valve group, a range of non-spilling fuelling 
valves and a relief valve for corrosive pro- 
pellents. A low-pressure solenoid valve 
was another item, this coming into play 
early in the firing sequence of a missile to 
control the subsequent triggering of events. 
Virtually nothing may yet be published 
regarding British ramjet work, but Hobson 
showed a ramjet air/fuel control, in which 
governing was based upon the mass air- 
flow. Another item, this time for gas tur- 
bines, was a speed-governing fuel control, 
with a centrifugal pump limiting the maxi- 
mum r.p.m.; this unit was linked with a 
booster pump, anti-g and cut-off valve. 

Lucas. Illustrated in sectioned form 
is the reheat turbo-pump, which is driven 
by a two-stage air turbine turning at 25,000 
r.p.m. and drawing about 0.69 Ib of com- 
pressor-bleed air per second. This tiny 
unit can deliver enormous fuel flows for 


FLIGHT 


THE INDUSTRY 
An Appraisal of New 


HE amount of work that goes into each S.B.AC. 

show is truly prodigious; it includes the provision 
of what is certainly one of the largest temporary 
exhibition sites in the world. This year the Farnborough 
static exhibition covered a floor area of a little over 
100,000 sq ft; this alone gives a clue to the immensity 
of the task facing Mr. L. R. Jolly, the S.B.A.C. prin- 
cipal assistant (exhibitions) and his staff. 
new factor this year was the use of the wholly new 
site, on Observation Hill. 
tractors were at work plotting out the top of the hill, 
installing new electrical sub-station and putting down 
a complicated system of piped water and drainage. 
A massive, stepped approach was also constructed. 


Another and 


Quite early this spring, con- 


afterburning periods of up to ten minutes; 
it is in production for Rolls-Royce turbo- 
jets. When reheat is cancelled, all the elec- 
trical control units are de-energized, where- 
u the air and fuel cocks and the jet- 
pipe eyelid shutters close automatically. 

One of the largest exhibits was a range- 
temperature control unit (for the late- 
model Avons, we believe) one of which we 
illustrated in our September 3rd issue. 
Hydro-mechanical governors are another 
Lucas product, and they are proving excep- 
tionally good at their task of ensuring that 
the maximum governed engine speed is 
maintained at the same level irrespective 
of the type of fuel used. Another exhibit 
was a turboprop jet-pipe temperature 
limiter in which long quartz rods, with a 
large sensitive area, are housed in a fairing 
of aerodynamic shape extending right 
across the jet-pipe. 

Marston. Makers of Flexelite fuel 
tanks—one of which, for the Viscount, was 
exhibited—the Marston Excelsior com- 
pany chose as their most prominent exhibit 
a 90-gallon laminated plastic drop-tank. Of 
unusually streamlined form, with a low 
fineness ratio (i.e., long and slender), the 
tank was made of glass cloth impregnated 
with Nuron 100 resin, and the moulding 
incorporated twin fins. Advantages claimed 
include low weight, high “nestability” 
ratio, and high mechanical strength. 

Other Marston exhibits included a light- 
alloy fuel heater for the Viscount and a 
light-alloy intercooler for a modern jet 
fighter. The company is also noted later 
in this review, un heading 
“Miscellaneous.” 

Plessey. In co-operation with D. 
Napier and Son, Ltd., a high-frequency 
ignition unit has been developed for all 
types of gas turbine. There is at the pres- 
ent time a considerable amount of dis- 
cussion regarding the meritsof high-tension 
and low-tension ignition systems, and we 
know that the Napier-Plessey unit is con- 
sidered by its sponsors to be considerably 
safer than high-tension systems, particu- 
larly to servicing crews. 

It works off a 24-V D.C. system, and pro- 
vides a high-frequency high-energy dis- 
charge at low voltage; the energy of each 
discharge is approximately 0.17 Joule with 
dissipation in 90 microseconds and a repe- 
tition rate of up to 40 per second. 

Plessey also exhibited the complete 
liquid monofuel starter for fighter turbo- 
jets, this being an iso-propyl nitrate unit 
complying with the “ten-second” starting 
requirement laid down for the new fighters 
a the R.A.F. It has been “production- 

sytem and is now going into 
production. 
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ON 


Developments of the Year 


Erection of the spacious “hall” itself 
began on July Sth, and progressed to such 
effect that, by the 19th of that month, 
standfitters were laying down the floor 
platforms for the 292 stands—a task which 
occupied one week. Electrical teams then 
came in to fit the huge hall for light and 
power and were immediately followed by 
another contractor's crew, who put down 
the flooring between the stands—heavy 
Kraft paper covered by an inch-and-a-half 
of tarmac, rolled by hand. On August Sth, 
actual standfitting began. 


Rotax. Last year, Rotax showed the 
fuel/air turbine starter in the form in which 
it was originally developed by the Eclipse 
Pioneer division of the American firm of 
Bendix (from the Rotax monofuel starter! ), 
but this year Rotax have been able to show 
a wholly British variation, which should 
be more flexible in use. Whereas the Ben- 
dix starter had all the various components 
built up into one long unit, the new Rotax 
fuel/air motor is split up into the motor 
and remote control units. As a result a 
long nose-bullet is not required (so making 

sible the attainment of optimum flow 
into the engine) and the starter equipment 
can be tailored to fit any application. 

The Rotax stand this year also showed 
their revised turbine wheel for this starter; 
previously machined from one hunk of 
temperature resistant Jessops alloy, the 
new wheel has separate Stellite blades 
Argon-arc welded around the periphery of 
the stainless-steel hub, so reducing pro- 
duction cost and time and probably giving 
a better life. Other new fuel/air starter 
equipment included the four-stage air com- 

ressor, with air cooling, and delivering at 
,800 Ib/sq in to a new form of glass-fibre 
air bottle. 

Rotax have also developed a completely 
sealed pre-fabricated ignition ess for 
gas turbines, very resistant to oils, and also 
probably capable of accepting higher tem- 
peratures than could previous harnesses. 

Simmonds. Under M.o.S. contract, 
Simmonds Aerocessories have modified 
their existing Pacitor fuel gauge system to 
suit the new R.A.E. moving-magnet ratio- 
meter, and have produced prototypes of 
the resulting equipment showing much 
reduced weight and bulk. A demonstra- 
tion panel of the new system, known as 
the Pacitor gauge Type 2, was on view; 
some of the advantages include the fact 
that there are no moving parts apart from 
the indicator pointer, the oscillator output 
voltage is reduced, faults result in an indi- 
cation of zero, and provision is made to 
take up component tolerances—such as 
variations in tank units. For calibration in 
terms of volume, provision can be made 
for re-setting to varying fuel densities, 
while this correction is hardly necessary 
if indication is in terms of weight. 

Long, trouble-free life seems to be 
assured by making the components—such 
as the matching unit—in “potted” her- 
metically sealed form, used on a disposable 
basis. The temperature limits for the rec- 

tifier units, for example, are +100 deg C. 
As an indication of the weight saved by 
using moving-magnet indicators (some of 
the first in the country), the 2in-diameter 
indicator weighs 12 oz; the old 115-volt 


EXHIBITION 


Now the great show is over, and there 
will very soon be scarcely a trace of it left. 
During the past two weeks the exhibition 
building has slowly been disappearing— 
a three-week job—together with its wind- 
break wall structure. Seven days will 
suffice to pull up the tarmac floor and strip 
down the power and water services and, 
by the end of next month, all that will 
remain will be the rising access road, 
sans flag poles. And early next year, dis- 
cussions will be held to determine the form 
of the 1955 exhibition. 


oscillator supplying two indicators weighed 
23 oz, whereas the corresponding 26-volt 
unit weighs but 16 oz. 

Teddington. Most of the exhibits of 
Teddington Controls, Ltd., were dis- 
cussed on September 3rd. Illustrated 
above is a new electro-pneumatic valve 
which handles hot compressor-bleed air. 
It has no actuator; instead, the valve is 
moved by a pair of pistons of unequal 
diameter connected to the air duct up- 
stream of the valve, and a solenoid-valve 
can be used to bleed air from the larger 
cylinder when required. It handles air at 
350 deg C and weighs 5 Ib 33 oz. 

Vokes. Specialists in filtration for 
many years, Vokes showed filters for vir- 
tually all kinds of liquids and gases. Equip- 
ment is in production incorporating both 
the felt type of liquid filter and the Mille- 
vee type of air filter; generally speaking, as 
gas turbines have gradually supplanted pis- 
ton engines, so has demand of the felt filter 
tended to increase and that of the air filter 
to fall off. Nevertheless, several important 
new Mille-vee filters were on view, a typi- 
cal example being the intake filter and 
housing developed for the Leonides Major 

wered Westland Whirlwind. This unit 
incorporates an independent filter element 
which can be slid out for cleaning. 

One of the largest items shown was the 
filter for Britannia cabin air; several of 
these cabin-air filters—and those for arma- 
ment-heating systems—require elements 
which can resist quite high temperatures. 
Vokes have also developed fuel filters for 
the Comet and for the Olympus turbojet, 
the latter having a special fabric element 
housed within a Bristol cast body. The 


Lucas air-turbine driven 
reheat fuel pump. 


Teddington Electro-Pneumatic Valve. 


demands of the guided-wea 
have also made necessary 
of very high performance liquid filters. 
Although such items are not engine 
accessories, it is worthy of note here that 
Vokes were able to display a range of air 
filters for radio and radar equipment 
(Ekco and Burndept) and hydraulic filters, 
principally for powered control systems. 


ELECTRICAL 
EQUIPMENT 


B.T.H. The British Thomson-Hous- 
ton company exhibited a selection of A.C. 
and D.C. motors, in which particular in- 
terest attached to small induction motors 
for blower units and radar servo-control 
circuits. Among the large motors were 
several employed in fiying-control systems. 
B.T.H. are also associated with the Rover 
company in the development of com- 
pletely self-contained gas-turbine-alterna- 
tor sets, a feature of which is the manner 
in which the air supply to the engine also 
cools the alternator. 

Burgess. Two hundred _ different 
micro-switches were exhibited, the two 
most interesting being the Switchette and 
the Mk 5 Universal switch. The former 
unit has been develo in co-operation 
with Rolls-Royce, and is suitable for use 
“inside gas turbine aero engines”; the 
exhibit was shown working inside an elec- 
tric oven at 300 deg C. The Mk 5 Universal 
is an improved split-contact switch, with 
“floating” moving contacts. As a result the 
unit can change over simultaneously on 
both contacts more readily, bounce is vir- 
tually eliminated, so reducing arcing wear, 
and resistance to vibration an 
acceleration is greatly enhanced. 

Chloride Batteries. Makers of the 
well-known Exide units, Chloride Bat- 
teries, Ltd., exhibited the new 6MNAI17, 
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English Electric 40kVA 
alternator with constant- 
speed hydraulic drive. 


INDUSTRY ON EXHIBITION ... 


an unspillable lightweight 12 V, 12 a.h. 
battery, used for operating canopy-jettison 
ear, v.h.f. equipment and other services 
or fast military aircraft. Providing high 
discharge currents at low temperatures and 
with high terminal voltages, the 6MNA17 
occupies less than 80 cu in, and weighs 
4} lb with acid. Other new products were 
the ZVP19 battery designed to operate a 
vibrator power pack for portable radios 
and the remarkable three-cell, lead-zinc 
primary cell developed principally for 
energizing radar-sonde equipment. 

English Electric. One of the principal 
advantages enjoyed by American alternator 
designers has been the existence of the 
Sundstrand variable-ratio hydraulic drive, 
which can provide, over a wide range of 
input r.p.m., a constant output s suited 
to the alternator concerned. ¢ equip- 
ment is completely self-contained and can 
be mounted on the nose of a turbojet. 

Sundstrand have now concluded an 
agreement with the English Electric group 
under the terms of which the hydraulic 
drives are going into production in this 
country. evelopment is chiefly aimed 
at facilitating the introduction of high- 
power 400-cycle systems, working at 200/ 
115 volts, three-phase. One unit is illus- 
trated, with its alternator; this was the 
machine principally featured on the 
English Electric stand. 

English Electric also have a range of 
standard A.C. motors, a very important 
new 300-amp D.C. generator capable of 
operating over a speed range of 3.5:1, a 
number of linear and rotary single- and 
two-speed actuators and a competitive new 
500-watt rotary inverter. 

Oldham. Many of the Oldham bat- 
teries on view at Farnborough were familiar 
standard types, but there was a completely 
new 12 V, 25 a.h. unit designed to give 
greater mechanical strength, lighter weight 
and improved unspillability characteristics. 
The example shown was a development 


model of a design now awaiting official 
approval. Another battery, capable of de- 
livering peak currents of up to 1,000 
amperes, is the Type H unit. This is a 
24 V, 40 a.h. battery, originally designed 
to M.o.S. requirements for the emergency 
starting of turbojets, and Oldham state 
that it can handle the largest engines in 
service over a wide range of temperatures. 
It is approved for such aircraft as the Pem- 
broke, Gannet and the three V-bombers. 

Peto and Radford. [Illustrated on this 
page are two alternative versions of the 
new 12-ECC13-B battery developed to suit 
the requirements of all modern military 
and civil aircraft, including turbojet start- 
ing. A 24 V, 25 ah. unit, the total weight 
is 384 Ib, complete with acid. The bat- 
tery was displayed for the first time this 
year. 

Plessey. One of the principal new 
developments by this company is a series 
of rotary transformers, of which more than 
50 types are already available. Three typi- 
cal specimens were on view with the fol- 
lowing characteristics: input 27 volts D.C., 
output 600 volts H.T. (+5 per cent) at 
500 mA or 50 volts (+3 per cent) at 
30 mA, rating 300 watts continuous, weight 
12 Ib; input 27 volts D.C., output 500 volts 
+5 per cent at 360 mA or +3 per cent at 
30 mA, rating 180 watts continuous, 
weight 7 lb; and a short-life inverter with 
input 6.3 volts D.C., output 190 volts D.C. 
+5 per cent at 220 mA or 190 volts A.C. 
+5 per cent at 25 mA, an 800-cycle single- 
— machine with a rating of 46.5 watts 
or 50 seconds and a weight of 14 Ib. 

Plessey continue in production with 
various forms of actuators and they are 
also co-operating with Triplex in the de- 
velopment of electro-thermal de-icing of 
glass panels, Plessey being responsible for 
the control equipment. The heating, 


which can be by wire or gold-film, is con- 
trolled by a magnetic-amplifier unit which 
governs pre-heating, normal operation and 
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also has a separate emergency control to 
limit the panel temperature to 70 deg C, 
The supply is 115 V +5 per cent, 400-cycle 
+5 per cent, the consumption 6 VA, and 
the weight 4} Ib. 

Rotax. The Rotax company have now 
built up a complete integrated range of 
standard actuators, which are in produc- 
tion for powering such important services 
as basic flying contro!s and trimmers, air 
brakes, tabs, engine controls, landing gear 
and flaps. Of the flying control actuators, 
A.1603 is particularly important, while 
EXP.3926 is a recent & motor, in which 
the box is mounted in the fuselage and 
drives separate flap-drive shafts along the 
wings. Another new flap motor is C.8501, 
illustrated in our issue of September 3rd. 

Development in D.C. generating systems 
includes a new 6 kW generator which can 
be operated at any speed between 2,860 
and 10,000 r.p.m., on a 28 V regulated 
system. Another new generator is the 
EXP.5066 with a rating of 3 kW. Weigh- 
ing only 27 Ib, this blast-cooled unit has a 
full-load speed range of from 8,750 to 
13,100 r.p.m., and can operate at 60,000ft. 
The normal delivery is 100 amp at 28 V. 

Considerable development is also takin 
place in A.C. systems. The big 75 kV 
machines are now being up-rated to 
130 kVA by clearing them to run at a 
constant speed of 8,000 r.p.m. Rotax are 
also developing self-contained A.C. alter- 
nator sets driven by Rover or Turboméca 
gas turbines. With the 60 h.p. Rover tur- 
bine, driving at 8,000 r.p.m., a constant- 
speed 30 kVA machine can be re-rated at 
40 kVA; even at 60,000ft altitude, the set 
can still be run safely with a load of, say, 
15 kVA. 

Salford. A subsidiary of the General 
Electric Company, Salford Electrical In- 
struments have developed a new aircraft 
circuit breaker known as the Klixon. 
Manufactured up to a maximum rating 
of 50 amp, the Klixon provides thermal 
protection by means of a bi-metallic strip; 
it can be manually opened or closed but, 
once it has operated thermally, it cannot 
be reset until it has cooled. The wide open- 
circuit gap ensures the high rupturing 
capacity required in heavy-duty systems; 
the weight is under 2} oz and the Klixon 
is highly resistant to shock and to adverse 
climatic conditions. 

Venner. On the stand of Venner 
Accumulators were several new of 
lightweight silver/zinc batteries. of 
the most valuable basic units is the 
SZ/6/12, made up in standard 6 V units 
in five-cell series (each Ag-Zn-KOH cell 
is nominally 14 V, but five are used owing 
to the high loading). The rating of 
SZ/6/12 is 120 amp-min at 6 V or 60 
amp-min at 12 V; one exhibit showed a 
unit made up into a complete power pack 
for a guided weapon, fitting neatly into a 
body of about 8 or 9 inches diameter. 
Another recent cell is the H40/24 as em- 
ployed on the Midge. This is a 40 amp-hr, 
24 V battery, and it was also displayed on 
the Folland stand with a placard giving its 
weight as 24 Ib, in contrast to the 70 Ib 
of a conventional 24 V lead-ac'd accumu- 
of a conventional 24 V lead-acid unit. 


Rotax A.1603  flyi 
control actuator. Far leh, 
two forms of a new Peto 
and Radford battery. 
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Western Manufacturing. Manufac- 
turers of a wide range of equi t, this 
company showed a selection of actuators, 
and such items as two-speed trimmers and 
a stall-warning control-column vibrator. 
Among the many motors on view, we have 
selected one for illustration on this page. 
It is the PME 100 Mk 1, a permanent- 
magnet motor suitable for use in guided 
weapons or airborne radio and radar 
systems. The output was plotted as a 
curve on the Western stand from which 
we selected the value of 1.5 in-oz at 
2,200 r.p.m. on a 25-volt system. 


HYDRAULIC 
EQUIPMENT 


British Messier. In addition to display- 
ing undercarriages for such diverse 
machines as the Midge and Britannia, this 
company showed a number of new 
hydraulic units. One, coupled to a Rotol 
electric motor, is the Type 4853 pump 
which supplies 4,000 Ib/sq in Skydrol 500 
non-flam fluid for the Britannia 300; there 
will be four such motor/pump units to 
each aircraft, and the motor is rated at 
9 h.p. (20 minutes) at 10,000 r.p.m. Also 
running at 10,000 r.p.m. was the Type 
4839 lightweight two-stage pump, déliver- 
ing 15 cu in/sec at 4,000 Ib/sq in. 

lectro-Hydraulics. On the joint stand 
occupied by Electro-Hydraulics and 
Rubery Owen (both members of the Owen 
organization) was displayed a neat motor- 
pump hydraulic power unit for autopilot 
operation, of a pattern now in quantity 
against M.o.S. contracts. 

wer was drawn from a } h.p. B.T.H. 
motor, which was coupled to a single- 
stage gear-type pump delivering up to 
24 cu inm/sec at a delivery pressure of 
1,000 Ib/sq in. Magnesium alloys were 
extensively used in the construction of 
the main assemblies, which no doubt 
assisted in keeping the total weight (includ- 
ing the motor) at the competitive value 
of 20} Ib. 

Lockheed. With their associated com- 
Automotive Products, Ltd., Lock- 

eed had something on every aircraft at 
Farnborough. At one end of the scale, 
there was the manual hydraulic system 
(described in Flight of September 3rd) 
used to lower the flaps on the Auster 
A.O.P.9; at the other, Lockheed supply the 
entire hydraulic system for the Cornet 3, 
including main and nose undercarriage 
jacks and door actuators, nose gear steer- 
ing, flap jacks, air brake jacks and Servo- 
dyne flying controls. The Comet 3 has 
separate inner and outer flaps, unlike the 
Series 1, and the flap actuators are of the 
Servodyne type, capable of setting at any 
position. 

One of the company’s exhibits was what 
is believed to be the first high-capacity 
silent hydraulic cut-out valve, which 
virtually eliminates banging (hydraulic 
shock) throughout the system; it is speci- 
fied for Viscounts and Beverleys. Most 
of the company’s hydraulic systems are 
driven by the familiar Mk 7 and double- 
capacity Mk 8 pumps (both are on 
Comet 3), and the Mk 7 is used on the 
Folland Midge, together with cut-out, 
accumulator and selector. Also on the 
Midge are some very attractive selector 
valves arranged in series with universal 
joint connections. A point of particular 
interest is that no seals are now employed 
on Servodynes and other Lockheed units, 
which are rendered pressure-tight by hav- 
ing lapped plungers, with a close-to 
metal/metal seal. 


Venner $Z/6/12 lightweight battery power pack 
in missile body. 


Plessey. A largely self-contained 
hydraulic power pack has been developed, 
intended to form one or more vital 
operations following complete failure ot 
the main hydraulic system. Driven by an 
electric supply (we see no reason why it 
should not work equally well off a ram- 
air turbine), it operates at 4,000 Ib/sq in 
at which pressure the delivery rate is up to 
1.34 gallons per minute. Fluid is drawn 
from a separate reservoir in which the level 
is maintained by the main circuit. 

Plessey also exhibited an hydraulic 
pane which had been stripped after a 

mg and arduous laboratory test at high 
pressure. One of the most rugged Plessey 
pumps is the 2H-10 unit, which has been 
used by the guided-weapons hydraulic 
laboratory of the R.A.E. This pump has 
successfully completed a 500-hr test 
cycling at 10 sec on-load at 4,000/5,000 
Ib/sq in and 10 sec off-load, at 2,880 
r.p.m. using Shell Tellus 27 fluid. Another 
single-stage gear pump is the AH-55, 
clea for use with non-flam fluids such 
as H-2 and Skydrol. This pump has 
several notable features, including self- 
aligning journal bearings and separate 
side-face bearings which 
adjust automatically to prevent losses and 
sO maintain a high volumetric and 
mechanical efficiency. AH-55 delivers up 
to 20 gal/min at 4,000 a in at 4,000 
r.p.m. and weighs 18.5 Ib. It provides 3 
fluid horse-power per pound of weight. 


PNEUMATIC 
EQUIPMENT 


British Emulsifiers. Mr. F. G. Miles 
and his colleagues now have interests in a 
number of associated enterprises, includi 
British Emulsifiers and Jet Tanks, Ltd. 
It was the former company whose name 
appeared above a stand at Farnborough, 
and a variety of moulded plastic develop- 
ments were on show. Some of the largest 
were phenolic-asbestos pressure vessels, 
some with marks of 30 mm gunfire to 
show the absence of any tendency to 
shatter. Another development was a 
spring-fitting access door in a high-pres- 
sure moulded plastic container. 

The most advanced practical item, how- 
ever, was the 5 Miles reinforced 
plastic air bottle, built up from glass 
rovings, with a free-flow jin connection 
orifice and a threaded mounting boss at 
the base. With a diameter of 12jin 
(external), the bottle shown had a weight 
of only 16} Ib, representing an air-to- 
bottle weight of 1 : 1.9, for 84 lb of air can 
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be held at 3,000 Ib/sq in. The bottle has 
been tested to 6,000 Ib/sq in and can 
operate at temperatures up to 225 deg F. 
It is stated that these bottles, also, do not 
shatter when pierced by gunfire. 
Dunlop. The development and mass- 
production of pneumatic equipment for 
guided weapons is playing an ever-increas- 
ing part in the activities of Dunlop’s 
aviation division. This year the company 
have been able to display one or two 
selected items from the huge range already 
available, several of the units having been 
developed directly from equipment origin- 
ally produced for piloted aircraft. One of 
the most difficult requirements is to 
provide a constant supply pressure from an 
air bottle in which the internal pressure 
falls away as air is consumed. Dunlop 
missile pressure-reducing valves provide 
such a constant pressure, and some are 
designed to fit into the bottle. Other g.w. 
units include electromatic  solenoid- 


Western Manufacturing PME 100 motor. 


operated valves roughly 2in by ljin square 
and a 4,000 Ib/sq in air filter about 2in 
high by l4in diameter. Most of these 
items have to be capable of withstanding 
very high acceleration and vibratory loads. 

Dunlop have developed a range of resin- 
impregnated glass fibre air bottles, capable 
of storing air at the highest projected 
pressures for aircraft pneumatic systems. 
Of spherical form, these containers have a 
strength/weight ratio better than that of 
metal bottles, and other advantages 
claimed include less strength “scatter,” 
complete absence of grain flow, resistance 
to weathering and temperature change, 

fatigue life and lack of fragmentation 
ollowing battle damage. 

Other new Dunlop pneumatic equip- 
ment includes an improved inflatable 
canopy seal and a cocking unit for the 
Aden 30 mm gun, the latter comprising 
a pneumatic ram fixed to the gun to which 
a servicing crew can clip a high-pressure 
ground air supply to cock the weapon. 

Electro-Hydraulics. This company are 
devoting a great deal of attention to the 
development of pneumatic systems which 
can be operated, with great reliability, in 
high ambient temperatures. As practical 
evidence of their progress, the principal 
pneumatic exhibit was a demonstration 
rig of a specimen jack actually operating 
within a Wild Barfield electric furnace at 
a temperature of 400 deg C. The jack 
had already completed 15,000 reversals 
at a high pressure when the Show began. 
It was cycling at about one reversal in 
two seconds throughout the week. Another 
exhibit was a standard bleed valve for 
an early production type of Rolls-Royce 
Avon, together with its associated control 
unit. 

Hymatic. High-pressure reducing 
valves are one of the most important 
Hymatic products, with input pressures 
ranging up to 4,000 Ilb/sq in and outputs 
anywhere between 20 and 2,000 Ib/sq in. 
These valves are in production for all 
kinds of gases, fuels, oils and water-based 
fluids. Of electro-pneumatic valves one 
of the most interesting on view was the 
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Electro-Hydraulics’ Victornose undercarriage. 


INDUSTRY ON EXHIBITION ... 


MD.25, which handles the sort of flow 
required by fuel/air starters. This valve 
accepts air at 3,000 Ib/sq in working pres- 
sure, with a flow rate of as much as 
1 Ib/sec; the pressure drop is, nevertheless, 
extremely low, and the weight is 1.6 lb. 

A whole range of snap-jacks and similar 
one-shot units was on view, these being 
made up either as a simple bottle and 
bursting diaphragm, or as a bottle and 
valve or as a complete system, with operat- 
ing pressures up to 4,000 Ib/sq in. 

A wholly new item was the PSC.1 series 
of quick-disconnect sockets for pilots’ per- 
sonal services. A_ single, multi-socket 
attachment is provided to handle oxygen, 
anti-g line, piping to a pressure or 
ventilated suit, radio, electric heating and 
other services. All can ~ in or 
disconnected together, without a 
moment’s delay. 


UNDERCARRIAGES 


Dowty. Although the Dowty Group 
exhibited a number of complete under- 
carriage units, it was a model that attracted 
the greatest interest. The exhibit showed 
a tandem-wheeled main undercarriage unit 
with controlled articulation designed to 
retract into a thin wing. The wing— 
which had a thickness/chord ratio lower 
than that of any wing now flying in this 
country, besides having considerable 
sweep—was mounted fairly high on a 
slab-sided fuselage, and we gather that 
the undercarriage was, in fact, one actually 
peewee for a projected aircraft design. 

¢ gear was mounted on a single side- 
ways-retracting leg, and consisted of a 
single bogie beam on a shock-absorbing 
leg and carrying, in its turn, a pair of 
wheels mounted in tandem 4 la Valiant. 
The beam was so arranged that, in the free 
position, the front wheel hung lower than 
the rear, and consequently touched down 
first; damping was provided by an auxiliary 
cylinder at the rear. The model illus- 
trated the controlled articulation by 
dropping the assembly on to a moving 
belt; mechanical and working details were 
made by Dowty apprentices. 

Other Dowty undercarriages included 
the main units for the Vulcan, Javelin, 
Hunter and S-14, the tail unit of an Aiglet 
(to show the smallest Liquid Spring 
application) and both main and nose twin- 
wheel units of an Avro Canada CF-100. 

Dunlop. One of the most successful 
items by Dunlop’s Aviation Division con- 
tinues to be the Maxaret non-skid brake 
unit, demand for which is rapidly assum- 
ing huge proportions. Development of 
bag-type drum brakes and plate brakes, 
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together with their associated wheels has 
continued; in the field of tyres, the 
emphasis is strongly towards the new 
dimpled tyre, even on narrow high- 
pressure tyres for fighters. Tyre strength 
and inflation pressure is also being steadily 
pushed up and both are already several 
times what they were during World War 2. 

Electro-Hydraulics. The principal 
exhibit was the complete nose under- 
carriage of the Handley Page Victor, so 
arranged that it could be power-steered 
from a remote console. is unit has 
twin wheels on a single leg carried on a 
strut which is free to rotate within the large 
and rigid cast body; at the top end of the 
leg are a pair of 4,000 Ib/sq in jacks tied in 
with the main retraction circuit which, 
according to the difference in phase 
between the pilots’ steering wheel and a 
mechanical follow-up, steer the A. or 
leave it free to castor. The jacks also 
centre the unit for retraction and act as 
a built-in shimmy damper. 

On the joint Electro-Hydraulics/Rubery 
Owen stand were a number of other 
landing gear exhibits, including a complete 
Canberra main leg and fairing door. 

Girling. A new, and very attractive, 
form of disc brake has been developed for 
all types of aircraft up to a weight of about 
11,500 Ib. All the brakes are of generally 
similar design, although patterns are avail- 
able with one or two discs and one or 
two calipers. The units can be operated 
by any hydraulic or pneumatic system of 
the appropriate pressure. 

¢ discs are arranged to float axially 
on a splined shaft, and the segmented fric- 
tion pads are mounted on one or two 
caliper units, wear being automatically 
taken up. Advantages claimed for the 
brake include light weight, absence of fade 
and easy dismantling—the latter point 
being typified by the fact that only two 
pins need be removed from each caliper 
to withdraw the associated friction pads. 
The Girling exhibit was a hydraulic 
twin-caliper brake for an 11,500 Ib 
aircraft, with the following perform- 
ance: static braking torque, 29,300 Ib-in; 
energy absorption capacity, 1.61 = 10° ft-lb. 

Goodyear. Both in Great Britain and 
Goodyear factories are in large- 
scale production with several very 
advanced forms of landing gear equip- 
ment, much of which was discussed in our 
issue of September 3rd. _ Illustrated 
opposite is the brake of the Republic 
F-84F Thunderstreak supersonic fighter 
(American) which was described at Farn- 
borough as having the maximum k.e. 
capacity for a given space. It is housed 
entirely within the wheel, the latter being 
no more than a rim. 

Lockheed. The associated companies 
of Lockheed and Automotive Products 
exhibited an encouraging amount of new 
equipment. In the field of landing gear 
development, Lockheed did the prediction 
and stressing upon which the de Havilland 
undercarriage of the Comet 3 was based, 
and the main gear of this aircraft was 
exhibited. Compared with earlier Comets, 
it has a cleaned-up exterior, and the main 
leg is now made in one large piece. The 
main shock strut was displayed as a 
separate exhibit, and this, together with the 
rebound damper, can be removed without 
disturbing the remainder of the bogie. 
Another Lockheed undercarriage is that 
for the Sea Venom, this being stressed to 
accept the considerable weight of these all- 
weather machines landing at the rate of 
descent specified for carrier operation. The 
leg has a long stroke, and is arranged to 
shorten before retraction. The basis is a 
light-alloy forging. Probably this under- 
carriage will be the last of the long line 
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of Vampire and Venom units produced by 
Lockheed during the past 10 years. 


MATERIALS AND 
FABRICATED 
COMPONENTS 


Accles and Pollack. This well-known 
tube-manipulating company were proud 
to display a specimen of cold-drawn seam- 
less titanium tubing. 

Avro. At Manchester, considerable 
research has gone into the development 
of efficient structural honeycomb materials, 
and—according to an overseas journal— 
they will find an important application 
in the forthcoming light delta-winged 
ground attack machine which has been 
designed to the requirements laid down by 
NATO. Be that as it may, Avro showed 
at Farnborough that they have a great 
knowledge of honeycombs, and most of 
these are built up of 0.003in honeycomb 
sandwiched between any gauge of skins. 
Araldite bonding, sometimes aluminium- 
filled, is employed. 

For machining the honeycombs to the 
required thickness, the hexagonal inter- 
stices are filled with soft wax, so producing 
a core sufficiently rigid to prevent buckling 
of the individual “three-thou” walls; after 
cutting away, the wax is simply melted 
out. e result of the technique is that 
honeycombs can be used for really sharp- 
edged aerofoils; this was exhibited, as was 
the use of the method in shear attachments, 
test specimens and other forms. Most of 
the honeycombs were of half-inch thick- 
ness. 


Two basic forms can be made: the 
standard hexagon, which can only be bent 
into two planes, and the staggered honey- 
comb, rather like a brick wall in form, 
which can be bent in all three planes. 
example of the latter showed the core 
alone used as reinforcing for a hemis- 
pherical bottle. 

After the first flight of an aircraft with 
a honeycomb skin, some form of test is 
necessary to determine whether any part- 
ing of the skin from the core has oc 
Avro have developed a very simple 
pneumatic suction-cup device, which is 
allowed to adhere to the portion of the skin 
under investigation. Powered electrical 
probes then descend on to the skin with 
a known force and, depending on whether 
the honeycomb is still sound or not, green 
or red lights flash. The equipment can 
work on plane or curved surfaces without 
re-setting, and the sensitivity is such that a 
fault of lin diameter can be detected on 
12-gauge skinning. The chief advantage 
is, however, the speed with which it can 
cover big areas—even the wing of the 
Vulcan would not be too much to tackle. 

Birmal. One of the principal exhibits 
on the stand of Birmingham Aluminium 
Casting (1903), Ltd., was the massive 
intake casting for the Proteus turboprop, 
which includes the discharge holes from 
the combustion chambers, owing to the 
reverse-flow layout of the engine. Cast in 
D.T.D.708 magnesium-zirconium alloy, 
the unit weighs 155 Ib 

Essex Aero. Many of the larger 
exhibits by this company were magnesium- 
alloy components for the Beverley. Air- 
frame units included the frame for the 
large window under the nose, incor- 
porating a flat panel for aiming parachute 
drops. This frame has had to be made 
very strong to accept ditching loads, and 
the construction is of extruded T and L 
sections in D.T.D.142 varying jin to jin 
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thickness, formed and Argon-arc welded 
to make a single structure 5ft 9in across 
and weighing 244 Ib. 

The company’s sandwich construction 
continues to progress, and a project exists 
for this type of material to be used in the 
Beverley floor. Typical performance is 
acceptance of a pure compression load 
of 1 ton/sq in, with bakelite-type bonding 
— the 24-gauge cups and 20-gauge 


Firth-Vickers. In company with at 
least a dozen other firms, Firth-Vickers 
Stainless Steels, Ltd., this year concen- 
trated on providing a ‘sales advice service, 
rather than on showing examples of their 
work. There was a display, however, in 
which prominence was given to the latest 
developments in creep-resisting steels, 
numbers 448 and 507. ‘The former is sup- 
plied in all standard forms, especially for 
turbine discs; 507 is a new ferritic steel 
particularly suitable for cast components 
operating at high temperatures. 

Fibreglass. Fibreglass reinforced plas- 
tic products have progressed enormously 
— the past year, particularly in the 

t industry. No longer are these 
materials confined to ducting or simple air- 
frame units such as fin tips; this year the 
company showed compressor blades, air- 
screw spinners, pressure bottles and other 
units. The blading had a tip diameter 
of 14in, and was manufactured from Fibre- 
glass diamond mat bonded with polyester 
resin, and finished with a phenolic lacquer, 
by Cambridge University’s Department of 
Engineering. The rotor blading was tested 
at up to 4,500 r.p.m., and Fibreglass state 
that “the stator blades were tested in the 
compressor at 6,000 r.pm. and air 
velocities of up to 200ft/sec were 
observed.” The air bottle was associated 
with a turbojet starter system, and was 
moulded from Fibreglass roving with 
epoxy resin. The airscrew spinner was of 
the type used on the Beverley, and the 
example shown had, in fact completed 90 
hours’ flying. Woven Fibreglass cloth is 
used, moulded by the vacuum bag 
technique. 

Garringtons. One of the largest Euro- 
pean suppliers of gas-turbine blades, this 
company exhibited precision-forged blad- 

in stainless steel, nickel alloys, 
aluminium alloys and titanium. 

Jessop. William Jessop and Sons, Ltd., 
exhibited all that might have been expected 
in the way of products in their high- 
temperature, austenitic and ferritic steels, 
including gas turbine rotor discs and 
blades, and nozzle guide vanes, forged or 
precision cast in all their more recent 
alloys. Of particular interest, however, 
was the fact that their stand housed one 
of the largest hunks of titanium metal 
that the writer has yet seen in this country. 

While they do not intend to enter into 
the production of titanium in this coun- 


Goodyear dual-bearing internal brake. 


try, Jessops intend to take in sponge and 
fabricate the metal and its alloys in sizes 
suitable for the needs—as now visualized 
—of the whole aircraft industry. Stock 
suitable for forging will be produced, as 
will blading, or bright bar for blade pro- 
duction. In co-operation with a prominent 
American producer, the company intend to 
establish a new plant from which full _ 
duction may be expected in 1956. n- 
siderable experimental work has already 
been undertaken, and the Jessop stand 
showed, as we said, a large piece of bar 
stock, about 2in in diameter, and an 
equally massive claw for a deck-arrester 


Kent Alloys. Two of the largest 
exhibits on this company’s stand appeared 
to be for Flight Refuelling, Ltd., as they 
were named as the side support casting 
for a hose reel unit and half a hose drum. 
Both were sand castings in magnesium- 
zirconium alloy. A _ selection of shell 
moulding was also shown, together with 
various casting exhibits in D.T.D.304 and 
L-53. A brake housing for Goodyear was 
one of the exhibits in die-cast magnesium 
alloy. There were no parts of missiles this 


year. 

Omes. One of the world’s principal 
designers and manufacturers of electro- 
upsetting and electro-forging machines, 
Omes are also in mass-production on gas- 
turbine blading in a number of materials. 
The company’s stand displayed blading 
in titanium alloys, Nimonic 90 and 95, 
aluminium bronze and stainless steel, 
together with sections of an integral- bladed 
rotor forged in Nimonic 90. 

Redwing. One of the principal 
devehaganinas by this company is their 
hot-forming process for high-tensile 
magnesium-zirconium alloys. The patented 
process consists of pumping a liquid from 
a thermostatically controlled hot bath in 
which the material is soaked, and passing 
it through the tool. A paraboloid exhibited 
together with a light-aircraft fin were 
both produced by this technique to very 
close tolerances. 

Joseph Sankey. The insides of our 
latest turbojets remain, for the present, 
secret, so this company had to content 
itself with displaying the complete annular 
combustion chamber, inner flame-tube, 
“walking-stick” vaporizing burners and 
exhaust cone of the Viper, together with 
the centre casing, cans and discharge 
nozzle of the Ghost. An array of other, 
larger, flame tubes were also noted, as 
was a spinner for the de Havilland contra- 
rotating airscrew as used on_ the 
Shack'eton. 

Smith’s Stampings. Among m2ny 
examples of drop yy on view 
were a compressor disc in MAT.206, an 
undercarriage leg in 4S.11 steel, guide 
vanes and rotor wheels in S.62 and "various 
Nimonic blade blanks. 

Sterling. Although no ZT-l com- 
ponents were on view this year, the stand 
of Sterling Metals, Ltd., displayed very 
advanced castings in several other new 
alloys. Typical examples were the intake 
casting for the Eland turboprop, in RZ-S5, 
complete with welded oil-cooling /de-icing 
jackets, a cast box—presumably for a Rotol 
accessory gearbox—in ZRE-l, the cast- 
ing for a Vulcan nose undercarriage, in 
Z5Z, and a very rigid engine casting in 
acicular iron. 

J. Stone (Chariton). Readers of our 
April 30th, 1954 issue will have noted the 
form of the crankcase for the Napier 
Nomad compound engine. Some 4ft 6in 
in length, it poses quite a challenge to the 
founder, and Stones sand-cast it in 
D.T.D748 magnesium-zirconium alloy, 
the finished job having a weight of about 
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150 Ib. An example was on view at Farn- 
borough, together with the frame of the 
canopy of the two-seat Venom. The R.A.F. 
and R.N. Venom night fighters have a 
canopy which resembles that of the Vam- 
pire trainer but is rather smaller, since 
ilot and navigator sit staggered (in the 

ampire Trainer, instructor and pupil 
sit side-by-side). The Venom frame is 
cast as a single unit in D.T.D.748. 

A particularly noteworthy series of 
exhibits consisted of radar wave-guides, 
sand-cast in light alloy, bronze or other 
material, with the interior stabilized by a 
plaster core. Each exhibit was sectioned 
to show the finish of the core, and in many 
cases the form of the component was 
such that no internal machining would 
have been possible. According to the size 
of the unit, the tolerance on the interior 
passage varied between 0.00lin and 
0.005in. 


MISCELLANEOUS 


Avica. These progressive specialists 
in flexible-pipe assemblies can now mect 
most of the hottest specifications for such 
equipment, and rubber has been com- 
ng eliminated from all their hoses. 

e basis of most of their pipe is an 
inner tube of 18-8 stainless steel, normal 
or stabilized, which is helically con- 
voluted to form an immensely strong very 
light flexible hose with a thin. wall. 

In such a thin-walled tube, welding or 
brazing would burn or otherwise weaken 
the wall, and Avica have eliminated such 
jointing by developing completely 
mechanical end assemblies. These are 
completely leakproof at high pressures 
and temperatures, as has been shown by 

ressure testing at 1,000 Ib/sq in in 
urnaces at cherry-red (1,000 deg F) tem- 
perature. A particular problem is avoid- 
ing inter-granular corrosion by the appli- 
cation of brazing or welding temperatures 
to the tube; for extra-high pressure the 
hose can be wire-braided, and the fluids or 
gases which can be passed include all those 
normally met, including fuming nitric acid. 

Avica also make bellows assemblies 
from sheet stock, which is wrapped, butt- 
welded and then stiffened with annular 
convolutions introduced hydraulically. 

Avro. On the Avro part of the Hawker 
Siddeley stand was a fine model of their 
new universal structural testing frame, 
shown with a Vulcan under examination. 

The aircraft is supported in the zero- 
gravity condition by counterpoising, this 
being achieved by independent hydraulic 
jacks operated at a constant pressure of 
500 Ib/sq in, with a total lifting capacity 
of 54 tons. A single control then applies 
the required test load through other jacks 
working at 3,300 Ib/sq in, with a maxi- 
mum capacity of 470 tons. The applied 
load is measured by checking the pressure 
with pendulum dynamometers and using 
load-measuring rings as a_ cross-check. 
The overhead structure is made of rolled 
steel sections and weighs 41 tons. 

The reaction is transmitted to earth 
through floor beams weighing 88 tons 
mounted on 104 reinforced concrete piles 
each able to take 15 tons in compression 
or tension. 

Another Avro exhibit was a supersonic 
yaw-vane designed for mounting on the 
standard probe attached to experimental 
high-speed aircraft. Weighing but 3 oz, 
the new vane can replace two standard 
units which total 26 oz. The vane incor- 
porates a supersonic temperature probe. 
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Kelvin Hughes periscopic drift meter. 
INDUSTRY ON EXHIBITION ... 


Bowden. Among the varied array of 
wire mechanisms and complete pipe units 
displayed by Bowden (Engineers), a par- 
ticularly important development was the 
new range of Bowdenflex reinforced 
plastic pipe units for suction, low, medium 
and high pressures. These units incor- 
porate the company’s patented Series 
2,000 coupling with lip seal and wire 
braid interlocking. The resulting com- 
bination has produced a range of piping 
capable of handling all kinds of gases, 
acids, alkalis and other fluids, while offer- 
ing very high resistance to vibration, 
abrasion, and capable of operation at use- 
fully high temperatures and pressures. 

A. Brand. Well known as the 
holders of such familiar trade-names as 
“Cocoon” and “Koon-kote,” Brand’s chief 
exhibit was a complete Armstrong Siddeley 
Mamba 6 turboprop (for the Seamew, the 
aw? announced) protectively wrapped 

a “Texicoon” envelope. There are 
sovent types and strengths of Texicoon, 
but all are sprayed-on plastic coatings fitted 
with zipper seals, so that each envelope can 
be stored and used several times. 

The Mamba was wrapped in the new 
Super Texicoon which has been developed 
to have a phenomenally low moisture 
vapour transmission rate under the most 
adverse conditions of the standard tropical 
test. The complete cover for the Seamew 
engine-change unit weighed about 35 Ib, 
and was fabricated to a new standard. 
Vinyl-based solutions are now considered 
the best for the sprayed-on film. 

Graviner. One of the principal develop- 
ments in aircraft fire protection is the con- 
tinuous resetting detector initially de- 
veloped by the Ministry of Supply and 
displayed by them at the last CBAC. 
show and also by the Graviner Manufac- 
turing Co., Ltd., who have further de- 
veloped the equipment as “Firewire” and 
put it into production. This year, Graviner 
have been able to show the Series 3 Fire- 
wire, in which the main relay box is cast, 
and is made up as a hermetically sealed 
unit (the interior units are, in any case, 
fully tropicalized). Firewire has become 
widely accepted, and Series 3 equipment is 
now being produced for the Comet 3, 
T.C.A. and T.A.A. Viscounts, and other 
aircraft. 

Kelvin Hughes. A particularly bold, 
and heartening, innovation by the Smiths 
Group was that on each of the stands of 
the Group members—Smiths, Kelvin 
Hughes, K.L.G. and Waymouth—was a 
series of simple graphs illustrating how the 
companies had fared during the period 
1946-7 up to 1953-4; the subject headings 
were “growth in aviation production,” 
“growth in floor space” and “growth in 
number of employees.” 

Most of the new items developed by 
Kelvin Hughes were described in our issue 
of September 3rd; illustrated on this page, 
however, is an instrument which has not 
previously been discussed. It is a peri- 
scopic drift meter principally developed 
for pressurized transport aircraft. In 
addition to determining drift, it can pro- 
vide an immediate indication of ground 
speed. The latter is obtained by control- 


ling the speed of movement of a graticule 
across the field of view, driven by a con- 
stant-speed motor through two variable- 
ratio gears. One gear is used for injecting 
altitude information and the other for read- 
ing off the ground speed. A line control 
can disengage the graticule from the drive 
motor so that the graticule can be set to 
any point in the field 

The drift meter is carried in a permanent 
mounting in the inside of the fuselage skin, 
and the instrument is retractable but not 
normally removable, since it forms a seal 
for cabin pressure. When in use it pro- 
jects some 3in from the fuselage. 

Kidde. The Walter Kidde company 
had a number of interesting things to show, 
particularly notable being the pre-packed 
dinghy stowage equipment. In this de- 
velopment, the folded dinghy is housed in 
a light-alloy pannier which is, in turn, 
housed in a suitable part of the aircraft. 
The whole is closely integrated and sealed 
by a transparent lid which cannot be locked 
home until the whole dinghy and pannier 
are correctly secured. The dinghy is re- 
leased by a carbon dioxide cylinder either 
by remote actuation or by the company’s 
sea cell device. The unit can also be 
released locally, without inflation, if de- 
sired. The whole equipment has been 
adopted for the Beverley, this aircraft 
having a pair of 20-man dinghies in each 
wing. 

The sea cell, mentioned above, is a fool- 
proof device intended to trigger any desired 
service following violent deceleration in 
water, as for example following ditching. 
The signal is at present a current strength 
of 7 amps at one volt, but this can be varied 
to suit the application. Another recent 
Kidde product is a very light and compact 
oxygen breathing set, designed for use, as 
required, in pressurized aircraft flying at 
great heights. The cylinder capacity is 
120 litres and the filled weight of the com- 
plete unit only 2 Ib 12 oz. 


Lucas. A range of de-icing and space 
heating equipment has been developed for 
a number of aircraft, typical applications 
being Britannia tail anti-icing and both 
ice-protection and space heating on the 
Beverley. Outputs range from 24 to 4 
therms per hour for anti-icing heaters and 
from 4 to 4 therms for space heaters; 
these high-efficiency units burn kerosine 
or other aviation fuels, and each unit has 
an automatic timed starting sequence and 
a variety of safety devices. In each case the 
combustion gases are passed through a heat 
exchanger and led away, while fresh warm 
air is used to perform the service required. 
Weights vary according to size, but the 
4-therm shells weigh some 109 Ib. 

Lucas also manufacture a variety of high- 
temperature bellows in various materials 
including Nimonic alloys. Solid drawn in 
smaller sizes (for interconnectors and simi- 
lar applications), these bellows are wrap 
and welded in larger sizes, and they find 
non-aeronautical applications — atomic 
energy work, for example. 

Marston. Already mentioned in con- 
nection with their fuel-tank and other 
engine-accessory equipment, Marston Ex- 
celsior had on view a variety of plastic 
dielectric radar aerial covers, including the 
complete nose-cap of the Hunter and the 
cover for the Durestos flush fin aerial of 
the same aircraft, a Swift hood fairing in 
Durestos, reinforced with “ribs and 
stringers,” the nose-cap of the Swift and 
the cover for the tail-warning radar of the 
Canberra. Among the metal exhibits were 
a light-alloy magnetron valve cooler and 
a light-alloy radar cooling cylinder. 

Redwing. An ecye-catcher on this stana 
was a Triplex booster unit for guided 
weapons of the ground-launched type. The 


original type of boost for this missile had 
four motors housed in a separate structure 
with four fins. The Triplex arrangement 
has three rocket motors employed as struc- 
tural bodies, and the weight saved has 
enabled one motor to be discarded. A 
tunnel model was shown, of Redwing de- 
sign and manufacture, but the “perform- 
ance and intention” of the missile remain 
secret. 

Rotol. In association with the Ameri- 
can company of AiResearch, Rotol are 
actively developing a range of air-turbine 
drives for production in the near future. 
One standard turbine is the AT.1/1 rated 
at 100 h.p., and another unit on view was 
the ram-air turbine for supplying emer- 
gency power to a hydraulic system. 
unit will go into production, with a Rotol 
pump, for powered flying-control stand-by 

poses; it gives 3 h.p. at all speeds 
Cesween 130 knots and Mach 1 

Thermal Control. Probably the prin- 

1 British suppliers of pressure switches, 
Serial Control, Ltd., displayed a varie 
of equipment, prominent among whi 
were several low-pressure switches capable 
of operation at huge overloads. A typical 
example is a switch which, although ve 
a normal operating range between 0.4 
10in of water, can accept an overload value 
of 20 Ib/sq in. Differential pressure gauges 
are another product, these being in great 
demand for such applications as the con- 
trol of fuel transfer. 

Tiltman Langley. Among several new 
developments, or systems under examina- 
tion, by electrical remote control if neces- 
sary, are a special clutch mechanism, 
capable of very rapid operation, while 
operating in a _ confin space under 
arduous conditions. It is a _ positive- 
drive, double-ratchet unit, capable of being 
clutched in or out in one-twentieth of a 
revolution under a torque of 3 Ib-ft at 
speeds between 50 and 300 r.pm. The 
overall size is 14in diameter by 2in length. 
Another clutch, using rollers, can operate 
at 500 r.p.m. at lower torques. 

Other Tiltman Langley exhibits con- 
cerned actuator testers, vibration testers for 
from 20 to 250 cyc/sec, and the Hayes in- 
finitely variable ratio transmission, in 
which the output speed is—in the unit 
shown—maintained at 8,000 r.p.m. 

T.K.S. Now owned by the newly 
formed Kilfrost Manufacturing company, 
T.K.S. are actively developing porous 
stainless-steel panel distributors of de- 
icing fluid. Compared with the sintered 
bronzes and like materials previously used, 
stainless steel gives a lighter and more rigid 
panel in a thinner gauge, besides being 
more resistant to erosion and corrosion. 
The de-icing fluid for such panels has to 
be free from impurities which might block 
the tiny panel passages, and a range of 
Micro filters was also on view. T.K.S. 
also showed a number of metering pumps 
and pipe-lines, all of which had been in- 
ternally treated with a durable and chemi- 
cally inert lacquer to prevent electrolytic 
or other corrosion. 

Triplex. On view were a number 
of advanced forms of electro-thermal de- 
icing protection for transparent areas. In 
addition to a number of exhibits demon- 
strating heating by means of embedded 
wires, Triplex displayed the use of 
0.0000002in gold film as a heating element, 
one popular rig having a red filament lamp 
kept alight by means of such a film. Triplex 
intend to produce gold-film glass up to 
34ft by 2ft. 

A typical current intensity for de-icing 

is 900 watts per square foot, while 
150 watts suffices for demisting purposes. 
The associated control has been developed 
with the co-operation of Plessey. 
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The Avon R.A.28 
is the first 
British engine to pass 
an official 
Ministry of Supply Type-Test 
at a five-figure thrust 
and to go into production. 


ENGINES 


ROLLS-ROYCE LIMITED - DERBY - ENGLAND 
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This Horrible Horse, said the M.D. with a pained 


expression on his face, is one of the worst examples of the 


mock-modern school of art. Note the hole where the haybag 


should be. Note the Desoutter Power Tool hanging inside it. 
Words fail me. The sculptor (foolish fellow) has got things 


the wrong way round and inside out. In the best modern art, 
which flourishes at Desoutter Hendon, the horse goes inside 
the Power Tool. And a much more useful, decorative and (if I 


may say so) lovable horse than that! 


Desoutter tools put power into your hands 


Desoutter Bros., Limited, The Hyde, Hendon, London, N.W.9 + Telephone: Colindale 6346 (5 lines) - Telegrams: Despnuco, Hyde, London 
CRC 257 
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CREW COMFORT 


—and Safety: Some Farnborough Exhibits Studied from a Pilot’s Point of View 


HE crew’s well-being, both physical and mental, is an 

essential factor in the efficiency of any fighting aircraft. 

Recent aeronautical developments have made it neces- 
sary to provide a great variety of equipment largely devoted 
to supporting the pilot and his crew. The necessity for 
cockpit air conditioning, for example, now demands elaborate 
equipment in high-speed aircraft; also required are suitable 
clothing, easily interpreted and reliable instrumentation, a 
whole new range of flying controls and improvements in the 
standard survival and escape equipment. British military 
aircraft have not been noted for crew comfort, but consider- 
able effort is now being devoted to producing much of the 
equipment which has lately become a necessity rather than 
a luxury. The static display at Farnborough was, therefore 
all the more interesting in that it showed how the industry is 
dealing with modern requirements. 


One type of equipment all too recently adopted from America’s 
excellently furnished larder is the air turbine motor in many of its 
forms and applications. Normalair showed on their stand a 
licence-produced AiResearch cabin air conditioning pack, 15}in 
long, weighing only 5.8 Ib and capable of producing 10 Ib of air 
4 minute at —15 deg C, with 0.67 tons refrigeration capacity. 

ey also showed a venturi-type cabin air humidifier, automatic 
airflow control valves and very small cooling turbines. 

Such accessories are now required to maintain cabin tempera- 
tures at acceptable level during flight in ambient-temperature 
extremes caused by altitude, speed or climate. Normalair also 
manufacture the demand oxygen regulator Mk 17, which provides 
automatic oxygen supply with partial pressure breathing from 
10,000ft, and full pressure breathing from 25,000ft. In 
conjunction with the Mk 17 regulator the new Type 
NC pressure breathing mask was exhibited. This is one 
of a new series of masks which, instead of covering the face— 
including the jaw—cupwise, rest on the chin and across the nose, 
use being made of a soft rubber seal. 

Among their manifold interests, the Airscrew Company and 
Jicwood, Ltd., have come a long way during the past two or three 
years in the development of a:rborne fan systems. Last year a 
novel squirrel-cage centrifugal fan from the Victor was displayed; 
this year one of the chief exhibits was the recirculating fan for 
ventilating the Viscount. This unit has a pair of contra-rotating 
ducted fans, each driven by a B.T.H. motor of 0.29 h.p. A similar, 
but larger, unit is going into production for the Beverley. 

For airline operation in hot climates, cooling of cabins while 
aircraft are on the ground is often essential; and in this connection 
the well-known “Coolair” unit made by M.L. Aviation was 
among the outdoor static exhibits at Farnborough. 

Rotol showed an emergency ram-air turbine which, should the 
main generating system fail, can be extended into the airstream 
to provide a generator drive of substantially constant r.p.m. 
through the use of blades whose pitch varies under aerodynamic 
load. The turbine had been tunnel-tested at speeds between 
130 kt and Mach 1. 

A wide range of flight instrumentation was to be seen, par- 
ticularly on the Sperry, Smiths and Kelvin and Hughes stands, 
and Ferranti were also showing an artificial horizon to the 
R.A.F.’s Mk 3B standard. It was electric, with a 360-deg 
freedom in roll and 85 deg in dive or climb, fast-erection push 
button, failure-warning flag, and 20-sec maximum erection time. 

Mechanism, Ltd., showed a range of cabin altimeters, Mach- 
Meters, both simple and contacting, and 
an experimental combined Machmeter/ 

A.S.l. The latter was designed to show 
low airspeeds (up to 260 kt) and high 
Mach numbers (up to Mach 1.3) by two 
pointers, a movable critical Mach lubber 


A cabin-air-conditioning pack produced by 
Normalair under licence from AiResearch, 
U.S.A. The Unit produces 10 Ib of thermo- 
statically controlled air per minute from a 
compressor bleed and through a ram air 
heat-exchanger and an expansion turbine. 


line being automatically adjusted to show maximum speed for 
the aircraft’s altitude. 

Ultra Electric showed Sarah (search and rescue and homing) 
as it is being progressively installed in the standard R.A.F. Mae 
West, and Burndept have a comparable equipment called Talbe 
(talk-and-listen beacon equipment) which may be ordered for 
the Royal Navy. Both these exhibits are referred to on page 479 
of this issue. 

On the R.F.D. stand was a wide variety of civil and military 
survival equipment, including the new K-type one-man dinghy with 
integral inflatable exposure suit. P. Frankenstein and Sons showed 
an inflatable exposure suit designed to be easier and quicker 
to put on than the standard Service pattern. Howard Flint 
showed various types of aircrew cold-weather outer clothing 
and a plastic visor attachment for the new D-type cloth helmet. 

What might be termed a “preliminary to survival” was 
exhibited by M.L. Aviation, in the form of a cartridge-operated 
underwater hood-jettisoning gear combined with the normal 
spring-balanced hood-opening mechanism; it was designed for 
the Sea Venom. Here also was a waterproof electrical relay, 
working happily underwater. 

Changes in the trend of ejection-seat design were typified 
by the new Martin Baker Mk 3 automatic seat for the V-bombers 
and the Mk 4 lightweight automatic seat for future applications. 
Another interesting seat design was that shown in conjunction 
with the Gnat components on the Folland stand—the Saab- 
Folland seat; incidentally, the Folland seat is said to bear com- 
paratively little resemblance to its Swedish prototype. Both the 
M.B. Mk 4 and the Folland seats feature combined seat and 
parachute harness, leg lashings and automatic seat and para- 
chute release. Both also weigh something under 50 Ib installed. 
The larger Mk 3 bomber seat also has leg lashings instead of 
thigh guards, but otherwise resembles the standard R.A.F. Mk 2 
automatic seat which has almost totally replaced the old manual 
type in the Service. 

The a of the Folland seat was designed specially 
G.Q., Ltd., and contains barostatic parachute opening control, 
plus emergency oxygen supply for the pilot to use during a long 
descent. Also on the G GO. stand was the latest air-ventilated 
aircrew inner suit, the Mk 2, which has been extended to cover 
the whole leg and arm and has an additional lead for a head-. 
cooling cap. Finally there were the partial-pressure helmet (to 
go with the p.p. suit) designed by G.Q. and somewhat modified 
since it appeared last year, and the new 3,000lb-capacity cargo 

arachute, constructed in five detachable sections for quick repair 
in the field. The spaces between the detachable sections give 
the impression of four blank gores. 

Items of particular interest from the pilot’s point of view were 
the powered controls on the Boulton Paul, Hobson, 
Fairey, British Messier and Armstrong Whitworth stands. Most 
of these units cannot be mentioned in relation to any specific 
aircraft. Hobson showed a rig for providing “Q feel” (control 
stiffness increasing as the square of the increase in speed) up to 
critical Mach number and then a relaxation in stick load. The 
Midge tailplane gear (also by Hobson) provides continuous 
feel through the mechanical tailplane and electric trim motor 
integral with the tailplane actuating screwjacks. Armstrong 
Whitworth showed a non-linear geared system with trimmer and 
feel units designed to decrease control response near the control 
column neutral position and thus to prevent over-controlling by 
the pilot at very high speeds. Of developments in this sphere it 
is hoped to say more in a future article. 
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ROCKET ASSISTANCE 
FOR HELICOPTERS 
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Rocket On Rotor or, more explicitly, the application of liquid- 
propellant rockets, mounted on the tips of conventional 
helicopter blades to increase power. i and developed 
by Reaction Motors, Inc., of Rockaway, New Jersey, the system 


[es the aeronautical dictionary now comes “ROR,” 


Rocket unit. 
Propellant line in blade. 
C= Flexible section of line. 
Propellant control valve. 

E= Tank 
F  Propellant-valve actuator. 
G = Slip rings. 
H-= Timer. 
J = Arming switch. 
K<Arming indicator light. 
L = Firing switch. 


These photographs illustrate how, when the tip fairing is installed on a 

rotor blade having ROR assistance, only the extreme end of the propelling 

nozzle is visible. (Left) Schematic diagram showing ROR applied to a 
Sikorsky HRS-2 (S-55 type) helicopter. 


has already been applied to the Si HRS-2 (S-55 type) 
helicopter of the U.S. Marine Corps. ¢ requirement arose 
from experience in Korea, where it was found that helicopters 
could carry only three wounded men off a ridge 5,000ft high, 
whereas at sea level they could carry six. By the use of ROR 
additional power, equivalent to a 20 per cent increase in engine 
output, is obtained. Including tankage, the system weighs 67 Ib 
and, apart from its major benefits, is claimed to improve glide 
performance and control with the main engine out, and to 
benefit rate of climb and hovering ceiling. The fuel is hydrogen 
peroxide, which is decomposed catalytically and is transformed 
into high-temperature steam. No flame or smoke, and very little 
noise, is said to result. The dome-shaped tank, mounted on the 
rotor hub and carrying fuel for six minutes (enough for 20-25 
take-offs) is seen in the photograph on page 474. 


CORRESPONDENCE 


The Editor of “‘Flight’’ does not hold himself responsible for the views expressed by correspondents in these columns; 


the names and addresses of the writers, not necessarily for 


Club Rates and Liabilities 


I WAS greatly interested in your recent editorial on flying clubs, 
but there are some aspects you have overlooked. ; 

I recently joined a local flying club and am receiving instruc- 
tion at the rate of £3 8s per hour, which is quite an expensive 
way of spending one’s time. When I have learned it will be no 
use to anybody but will presumably have helped to keep a 
civilian airfield open and will give me pleasure. 

What staggered me was that I had to sign an agreement ab- 
solving the proprietors of the club from all responsibility for 
anything that might happen to me in connection with the club 
but agreeing to indemnify the proprietors for anything that I 
might do. This indemnity applies not only to me but also to my 
heirs and successors. is seemed so wide that I protested, 
but was told that it was the usual form of agreement. All my 
common law rights have been signed away. I might be poisoned 
by the beer, or the roof might fall on me and I would have no 
claim, whereas I or my family might have to support the 
dependants of someone to whom I had told an exciting story on 
the club premises, and who had died of blood pressure as a 
result. 

There are many expenses besides direct tuition in flying, such 
as medical fees, insurance, etc. To have one’s neck so far stuck 
out in the legal sense seems an unnecessary addition. 

Surrey. 


Thoughts from Australia 


A RECENT article in the Sidney Morning Herald described a 
plan to operate the Princess flying-boats between Britain and 


LEARNER. 


Australia via Central America and Tahiti, and New Ze: ‘ 
The excuse most often advanced for not employing them is that 
there is no suitable engine available. A simple solution might be 
to use six Proteus 755s plus two Avons, pylon-mounted. 

This arrangement would give 24,900 e.h.p.+ 22,000 Ib s.t. for 
take-off and climb to operational altitude. Take-off with fuel 
for design maximum range should then be possible. If cruising 


publication, must in all cases accompany letters. 


power at operational altitude on the six Proteus is still not 
sufficient, the aircraft might be climbed on all engines to 5,000ft 
above cruise altitude and then allowed to drift down at say 
100ft/min. After 50 min the reduced weight might permit level 
flight at the required T.A.S. on Proteus alone. 

On another subject—to show the need for new transport air- 
craft within the R.A.A.F.—the recent exercise “Tropic Strike” 
at Darwin employed only three operational squadrons. Trans- 
port support, however, required all the uncommitted resources of 
transport aircraft in the R.A.A.F. No doubt two or three Beverleys 
could have done a much better job. 

At the moment the Air Force has no mobility apart from that 
of the combat aircraft and their aircrew and “concentration of 
force” is a dream in any area remote from squadron bases. As 
for procurement of aircraft in the strike-fighter class we are 
building a good light bomber, the Canberra B.2, instead of the 
intruder version. Perhaps the idea is to sink small ships with 
bombs dropped from 35,000ft aimed by a Mk. 14 sight. 

We should already be building the Canberra intruder and 
tooling up for something in the class of the Vautour or the 
Supermarine 525, equipped with cannon and with a good missile 
which can engage a target outside 37 mm range. However, those 
directly concerned may never have read of these aircraft. 

Sydney, Australia. Joun D. ALForp. 


Hearing the Show Commentary 

AS a visitor to the Farnborough Air Show I would like to 
express my admiration for the designers and pilots who, 

this year as in other years, gave proof that British aircraft and 

the men who fly them are second to none in the world. 

I regret I cannot say the same for the sound-reinforcement 
system installed there. Over quite a large area of the concourse 
one could either hear two speakers separated by a short time- 
interval, which resulted in complete unintelligibility, or one 
could hardly hear anything at all. As far as one could judge 
the system was entirely dependent on the prevailing wind. 

Hayes, Kent. J. M. Baker. 
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SUPER-CONNIE FREIGHTER 


eee by Lockheed to be the 
“fastest and largest commercial cargo 

airplane ever built” the first of four 
Lk 1049B Super Constellations ordered by 
Seaboard and Western Airlines was 
delivered on September 7th. The aircraft, 
which will be capable of lifting 18 tons of 
freight across the Atlantic, has an 83ft main 
cargo compartment with large loading 
doors fore and aft and a strengthened floor 
of extruded magnesium. It can be con- 
verted for troop carrying work in less than 
an hour by the installation of a galley and 
seats for 109 passengers. 
version of the L.1049B will 
stretcher patients. 

Seaboard and Western have announced 
that the new aircraft will be used to operate 
a six-month military contract for the 
carriage of freight, service personnel and 
their dependents between the United States 
and Western Europe. The contract, which is valued at more than 
$3,000,000 (£1,071,000), takes effect on October Ist. 


FRIENDSHIP GROUND-TESTING 


‘THE latest in a series of progress reports issued by the Fokker 
works on their F.27 Friendship outlines the static and fatigue 
test programme. In addition to the two prototypes due to fly 
next year, the main components for a third aircraft are being 
built for this purpose. 

Fatigue bending tests of the complete F.27 wing, it is stated, 
will be undertaken according to the newest method developed 
by the R.A.E. at Farnborough. In a large concrete basin now 
under construction, the pressure hull will be immersed and sub- 
jected to twice the normal working differential by means of water 
pressure. There will also be a combined test of the fuselage under 
ultimate bending loads occurring in flight without cabin pressure, 
and under one and a half times the working pressure. Other static 
tests will be as follows :—Ultimate landing load on inner wings 
and fuselage, critical for torsion and shear of inner wing, 
wing/fuselage attachment and bending of the rear fuselage; 
ultimate bending load of wing. 

Detail tests will be carried in accordance with the Netherlands 
Civil Airworthiness Requirements under the supervision of 
inspectors of the Dutch equivalent of the A.R.B. (the 
Rijksluchtvaartdienst) and will include the following : —Static 
panel tests on all critical panel configurations of wing, fuselage 
and tail surfaces; fatigue tests on typical stringer joints in tension; 
pressure tests on cabin and windshield glass panels; shear test on 
cabin window structure; and leakage test on integral tank test- 
piece under fluctuating loads. * 


J.A.T.0. is sometimes used by the two Convair 240s operated from Addis Ababa, 8,000ft above 

sea level, by Ethiopian Airlines. 

regularly within the African continent, serving Nairobi, Athens and Cairo. Last year their average 
daily utilization reached 4 hr 18 min, compared with 3 hr 24 min in 1952. 


These aircraft are the only examples of this type operating 


DC-7C IN PRODUCTION 


AST week the Douglas Aircraft Com: npany announced that the 
DC-7C, which will be known by ortuitously apt name 
of Seven Seas, has entered production at Santa Monica, California. 
First examples of the DC-7C are expected to go into service in 
the summer of 1956 with Pan American World Airways, who have 
ordered 15. Delivery of PanAm’s initial batch of six is scheduled 
to begin in June 1956. 
The DC-7C represents yet another phase in the process of 
“stretch” which began with the evolution of the DC-6 from the 
original DC-4, and is shown in detail by the figures quoted below 


Type ross weight n henge off-power 
(tb) fe in fe in (h.p.) 
Dc-+4 73,000 117 6 93°11 5,800 
DC-+ 97,200 117 6 100 7 9,600 
oc 107,000 117 6 105 7 10,000 
Oc-7 122,000 117 6 108 11 13,000 
OC-7B 125,000 117 6 108 11 13,000 
oc-7C 140,000 127 6 112 3 13,000 


The designed gross weight of the DC-4 was only 50,000 Ib, 
whereas the DC-7C will be nearly 200 per cent heavier; engine 
power has more than doubled, and the fuselage is almost 20ft 
longer. Until the advent of the Seven Seas, stretching was con- 
fined to the fuselage, but the new Douglas transport will have (in 
addition to a fuselage extension of 3ft) 10ft more wing-span and 
a 2ft higher vertical tail. By comparison with the DC-7, the 
DC-7C’s extra wing-s will enable fuel capacity to be increased 
from 6,400 to 7,860 (U.S.) gallons. The 3,250 h.p. Wright Turbo- 
Compound engines are retained, but, since the additional wing- 
span is being built in at the centre section, they will be installed 
5ft farther from the fuselage, so reducing ‘noise-level. 

In view of its non-stop transatlantic potentialities, the Seven 
Seas seems likely to be used initially for premium first-class rather 
than tourist services. In luxury form it will carry 62 passengers, 
plus baggage, cargo and mail; the equivalent range “with adequate 
reserve fuel,” say Douglas, is 5,000 miles. The company’s vice- 
president commercial sales, Mr. Nat Paschall, describes the Seven 
Seas as the first transport designed to fly non-stop from Europe 
to New York with a full payload under adverse winter wind con- 
ditions. It should also be capable, it is claimed, to cover the 4,793 
miles between Tokyo and eattle without a refuelling stop. 

Tests are now being performed with the prototype DC-7B, 
which is basically similar to the DC-7 but carries additional fuel 
in “saddle” tanks built into the engine nacelles, and will have a 
gross ee of 125,000 Ib. Last ember PanAm announced 
an order for seven DC-7Bs at a total cost of $14m. 


Christchurch-bound, a DC-3 of New Zealand National Airways turns on - 
to the runway at Paraparaumu, Wellington's major airport. The signal 
lights and bell in the foreground, which warn motorists on the main 
road of approaching aircraft, are similar to those at New Zealand's 
gateless railway crossings. 
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THE AIRLINE PARLIAMENT 


ARIS was last week the setting for the 10th annual i 

of 1.A.T.A., which was held in the Hotel de la Rochefou : 
from Monday to Friday inclusive. On the opening day, Sir 
William Hildred, director-general, presented his annual report, 
and M. Max Hymans (Air France) took over from Mr. Gordon 
McGregor (T.C.A.) as president for 1954-55. Subsequently the 
reports of 1.A.T.A.’s var.ous committees—executive, technical, 
traffic, financial, legal, medical—were presented and discussed by 
delegates of the 70 member airlines. We hope to review the high- 
lights of these reports in next week's issue. ‘Outside conference 
hours, the delegates, many accompanied by their wives, were 
entertained by the French member-airlines—Air France, Aigle 
Azur, Air Algérie, T.A.. and U.A.T.—and by the French 
Government. 

At the closing session, it was unanimously agreed that the 1955 
annual meeting would be held in the United States at a time 
and place to be determined later, and that Mr. Juan Trippe, 
president of P.A.W.A., should take office there as the 1955-56 
president of 1.A.T.A. 

Two important resolutions were passed at the closing session. 
The first, noting that European I.A.T.A. operators continued to 
experience interference by mi-itary aircraft on established air 
routes, called for urgent action to “alleviate this unsatisfactory 
situation.” The resolution urged I.C.A.O. to consider the forma- 
tion of a unified body capable of co-ordinating the airspace require- 

ments of mi_itary and civil aviation, and, as an int erim measure, 
to introduce a uniform procedure for reporting “incidents.” 

The second resolution, in condemning the passenger service 
charges levied by certain governments, noted that such charges 
cover only to a minor extent the cost of airport —— but, on 
the other hand, “automatically delay the time wh en, thanks to 
increased traffic, the airports will be self-supporting.” 


AIRWORK’S NEW TROOPING CONTRACT 


PROVIDING for the carriage of 7,000 troops per year between 
the United Kingdom and Singapore, the Air Ministry Far 
East trooping contract has been placed with Airwork, Ltd. Stated 
to be the biggest single troop:ng contract ever p'aced by the 
Ministry, it runs for 2} years and is valued at “at least £14m.” 

The flights, which will complete the 9,000-mile journey in three 
days (compared with four weeks by troopship) will be operated 
exclusively with Hermes IVAs carrying 68 passengers in 9g rear- 
ward-facing seats. Commenting on the announcement, Sir 
Archibald Hope, joint managing director of Airwork, stated: 
“This is a very important extension of air trooping. I think 
the War Office have shown considerable imagination and foresight 
in deciding to use air transportation for such large numbers over 
such a long distance.” 


AN ICED-UP RAPIDE 


‘THE accidents investigation branch of y" M.T.C.A. has 
published its report on the accident to Rapide G-AFMF on 
February 19th. The Rapide, flown by Mr. B. K. Waugh and 
operated by John Weston Adamson (trading as Oldstead Aircraft), 
took off from Woolsington Airport, Newcastle, for a charter flight 


FLIGHT 


to Dub'in. About ten minutes after take-off, when flying in cloud, 
the pilot saw ice forming on the wing leading edges and found 
that the aircraft would not climb above 3,200ft. Shortly after- 
wards he lost control of the aircraft, which struck the ground in 
a level attitude while he was trying to regain control. Fire broke 
out but the pilot and seven passengers esca serious injury. 

The report holds the pilot responsible for the accident “in that 
he did not exercise care when studying the weather forecasts 
[which gave the freezing level as 1,500ft} and i in consequence made 
a fi.ght which should not have taken place.” 

During the investigation the pilot stated that he had chosen a 
cruising level of 6,000ft, as he couse the forecast freezing level 
to be 15,000ft. The investigators found, however, that the holder 
of a conmercial pi‘ot’s licence should have had sufficient know- 
ledge of meteorology to realize that such a forecast, which included 
references to snow and sleet on hills, was most improbable in 
mid-February. 

The airframe and airscrews did not carry de-icing or anti-icing 
and the flight was, therefore, in contravention of air regulations. 
Furthermore, the Rapide’s radio had not been maintained in 
accordance with the approved schedule, though there was no 
evidence to show that it was not serviceab‘e. 


CONSTELLATION COSTS 


WHILE there is wide appreciation of the extremely high costs 
of modern aircraft, it is not always easy, even for experienced 
observers, to ascertain the current market value of a particular 
type. When manufacturers do quote pr.ces for new airliners, 
they usually do so in round figures, and the amount paid rer 
aircraft by specific operators is not often disclosed by either party. 
The va'ues of second-hand aircraft vary greatly accord.ng to the 
availability of the type concerned, the condition of individual 
aircraft and the area in which the sa!e takes place. 

At the end of August B.O.A.C. announced that they were trans- 
ferring seven Constellation 049s to Capital Airlines in exchange 
for Cap.tal’s seven model 749As and that “ a financial adjustment 
was involved.” The adjustment obviously represented the 
difference in value between the British Corporation's relatively 
o!d, early-type Constellations and Capital’s more modern versions, 
with better pay.oad-range performance. At the time B.O.A.C. 
were unwilling to reveal the sums involved and we hazarded a 
guess (Flight, September 3) that the current market value of a 
Constellation 749A was “rather more than £300,000” and that 
the 049’s value might be 10 to 20 per cent lower. 

Further details of the exchange have now been given by the 
president of Capital Airlines, Mr. J. Carmichael, in a letter to 
shareholders. This states that for the seven Constellation 749As 
Capital will receive $3,850,000 (£1,375,000) in addition to 
B.O.A.C.’s seven model 049s. For the purpose of the transaction, 
the Capital aircraft were valued at some £3,375,000 and the 
B.O.A.C. aircraft at £2,000,000. On this basis, the market value 
of a Constellation 749A is seen to be not far short of £500,000, 
or £200,000 more than that of a Constellation 049. Our original 
paragraph, therefore, under-estimated considerably the price 
which B.O.A.C. will pay (in do‘lars) for standardizing their Con 
stellation fleet. Against this, however, the Corporation states that 
it picked up some £1,250,000 on the book va!ue of the Constella- 
tion 049s, and that the transaction was therefore mutually 
advantageous. 


BREVITIES 


A SPOKESMAN for Lufthansa is reported to have stated that 

the next type of aircraft ordered by the German airline will 
be the Vickers Viscount. The German Ministry of Transport has 
applied for authority for the company to begin operations this 
autumn. 


M.T.C.A. traffic statistics for the United Kingdom airlines 
during May show a 10 per cent drop in capacity and a four per 
cent reduction in ton-miles flown in relation to the corresponding 
figures for May 1953. Much of this decline was attributed to a 
drop in B.O.A.C.’s traffic, particularly on the western routes (due 
partly to the suspension of South Amer:can services following the 
grounding of Comets); B.E.A.’s ton-mi‘e traffic increased, how- 
ever, by 15 per cent, and independent airlines operating scheduled 
services increased their traffic by nearly 40 per cent. 


The Frye Airline Performance Trophy for 1953 has been 
awarded to Pan American World Airways for their exploitation 
of jet streams between Tokyo and Honolu'u. This 3,846-mile 
route, flown non-stop by Stratocruisers, is the longest stage 
regularly flown by an American flag airline. By making use of the 
80-100 m.p.h. high-altitude tai!-winds, PanAm have achieved an 
average block speed of 334 m.p.h. between Tokyo and Honolulu. 


On September 7th, El Al Israel Airlines inaugurated a fort- 
nightly freight service from Israel to Copenhagen and Helsinki. 
The service, which is operated by C-46 Commando, leaves Tel 
Aviv at 7 a.m. on Tuesdays, arriving at Copenhagen at 12.30 p.m. 
on Wednesday and at Helsinki at 4.30 p.m.; return flights leave 
Helsinki at 6 a.m. on Thursdays, calling at Copenhagen at 10 a.m. 


H.R.H. the Duke of Edinburgh will preside at ceremonies 
celebrating the 25th anniversary of the Gui'd of Air Pilots and 
Air Navigators of the British Empire. Ceremonies, wh:ch will 
include an address by the Duke of Edinburgh, who is the Grand 
Master of the Guild, and the presentation of trophies and awards, 
will take p'ace at the County Hall, Westminster Bridge, London, 

E.1, on the evening of November 30th. 

* 

Although Silver City Airways’ private airport at Ferryfield 
came into operation only on July 13th, M.T.C.A. airport statistics 
for the month show that the total tonnage handled there (4,798) 
was greater than at any other airport in the United Kingdom. 
Of 14,100 tons of freight set down and picked up from British 
airports in July, some 70-per cent was in the form of vehic!es and 
other cargo carried by Silver City to and from Ferryfield, Lympne 
and Southampton. Initial figures for August suggest rl dur 
the month Ferryfield handled 6,500 tons—nearly half th Saal 
traffic for all U.K. airports. 
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Royal Air Force and 
Fleet Air Arm News 


At Biggin Hill on Sunday a Hurricane (fore- 

ground) and a Spitfire were dedicated, as 

permanent reminders of the Battle of Britain, 
by Dr. Chavasse, Bishop of Rochester. 


BATTLE OF BRITAIN WEEK 


"THE anniversary of the Battle of 
Britain was again marked this year by a 
number of ceremonies, exhibitions, dis- 
plays and services throughout the country 
and in R.A.F. commands overseas. On 
September 15th the London fly-past was 
held (picture overleaf). On the ground, air- 
craft were shown in public places; in par- 
ticular, the now-traditional group of 
British and German war-time types was 
assembled on the Horse Guards’ Parade in 
London (a photograph appeared in Flight 
last week). 

The reunion of those who fought in the 
Battle took place this year at Biggin Hill, 
and about 100 of “The Few” gathered 
there, senior officers including Air Chief 
Marshal Lord Dowding and Air Marshal 
Sir Dermot Boyle, the Cs.-in-C. of Fighter 
Command then and now. The reunion has 
previously taken place at H.Q. Fighter 
Command, Stanmore, but this year it was 
decided to hold it at one of the Battle of 
Britain stations. 

On the final Sunday of Battle of Britain 
Week, commemorative services were held 
all over the country, the principal of which 
was in Westminster Abbey. A parade of 
750 troops drawn from all the arms which 
took part in the Battle marched to West- 
minster Abbey, with the Queen’s Standard 
for the R.A.F. flying. The Queen was repre- 


Australia’s Fleet Air Arm 


IS month the Royal Australian 
Navy’s Fleet Air Arm celebrated its 
sixth birthday with a special display at its 
main base, H.M.A.S. Albatross, Nowra, 
New South Wales. 

A birthday parade was held, after which 
No. 817 Squadron (Fireflies) flew off to 
join two other squadrons in the aircraft 
carrier H.M.A.S. Sydney, lying off Nowra. 

Since 1948, when the base at Nowra was 
but a clearing in the bush, the site has 
changed until today it is the main Naval air 
base in Australia, with accommodation for 
six squadrons. The —- commanding 
officer is Capt. R. Rhoad 

The expansion of HLM.AS. Albatross 
and the introduction of 2,000 Navy men 
has transformed Nowra into a perous 
garrison town. Owing to the difficulty of 
finding accommodation for wives and 
families the Navy built 150 prefabricated 
houses as well as converting 15 buildings 
into flats and 20 Nissen huts into cottages. 


sented by Air Chief Marshal Sir Arthur 
Sanders, and the Prime Minister by Mr. 
Fitzroy Maclean, M.P. Many relatives of 
those who fell in September 1940 were 
present at the service, which was conducted 
by Canon Leslie Wright, former R.A.F. 
Chaplain-in-Chief. Two minutes’ silence 
was observed. The Fighter Command 
Standard was carried and escorted into the 
Abbey by three Battle of Britain pilots. On 
his way to this service the Chief of the 
Air Staff, Air Chief Marshal Sir William 
F. Dickson, laid a wreath at the foot of the 
R.A.F. Memorial on the Embankment. 

A drumhead service was held at Biggin 
Hill on the morning of September 19th, 
during which the Bishop of Rochester, Dr. 
Chavasse, dedicated a Spitfire and a Hurri- 
cane which are to be permanently parked 
in front of the Battle of Britain Chapel on 
the station. Air Marshal Sir Dermot 
Boyle presented the new station bad 
to the station commander, W/C. D. G. 
Smallwood. The motto, The Strongest 
Link, refers to Biggin Hill’s part in the 
Battle. 

On Saturday last, 56 stations were “at 
home” to members of the public, and a 
number of outstanding flying displays and 
a great variety of static displays and amuse- 
ments were provided. Many of these dis- 
plays in fact had the aspect of a miniature 


During its infancy the Royal Australian 
Navy’s air arm relied to a great extent on 


British personnel, loaned from the Royal 
Navy. Today all the pilots are Australian, 
but there is still an interchange of specialist 
officers. 

At present the operational aircraft are 
Sea Fury single-seater fighters and two- 
seater Fireflies for anti-submarine and 
reconnaissance work. Pilots are now carry- 
ing out jet conversion courses on Vampire 
trainers. Later this year No. 808 Squadron 
will come to England to convert to de 
Havilland Sea Venoms. Fairey Gannets 
will replace the Fireflies next year. 


R.Aux.A.F. Appointment 
THe Air Ministry has announced the 
appointment of S/L. D. J. Harrison to 
Command No. 3521 (North Lancashire) 
Fighter Control Unit, R.Aux.A.F., located 
at Squires Gate, Blackpool. 
S/L. Harrison first jo‘ned the R.A.F. in 
the ranks in 1918 and later, in 1925, was 


Farnborough Show, with additional 
interest provided by the fact that “old- 
timers” and some of the lesser-known 
Service types were included. 

The Victor and a production Valiant 
appeared at a number of stations in South- 
East England; a Bristol Fighter and a 
Sopwith Pup staged a dog-fight at Biggin 
Hill; a large formation of Provosts toured 
various airfields; and a number of Sunder- 
lands and formations from the Fleet Air 
Arm did likewise. Formations of many 
different kinds made tours, so that each 
station would be able to provide a view of 
the maximum variety of aircraft types. 
Fighter Command alone provided no fewer 
than 17 large formations. 

In Scotland and the North of England 
the Army also took a hand in demons- 
trating air-to-ground co-operation and in 
staging airfield attacks with armoured 
vehicles. Noisy interludes were provided 
in many places by the destruction of 
“battleships” and “fortresses” under 
simulated air attack. Paratroops demons- 
trated drops from balloons and aircraft. 

The first Hunters and Swifts to reach 
the R.A.F. were kept busy, and practically 
every recognized formation-aerobatics 
team in the Service gave demonstrations. 
a yin total of 1 500 people attended 


granted a short service commission. He 
was on flying duties until his release from 
the Service in 1946. 

The ys is also announced of 
S/L. R. McCarthy, A.F.C., to command 
No. 3506 (County of Northampton) 
Fighter Control Unit, R.Aux.A.F., based 
at Peterborough. S/L. McCarthy enlisted 
in the R.A.F.V.R. in 1937 and, on active 
service after 1940, was a flying instructor 
until his demobilization in October, 1945. 
He was awarded the A.F.C. in 1943, and 
the Air Efficiency Award in 1944. He 
joined the R.Aux.A.F., Flying Control 
Branch, as a squadron leader last year. 


R.A.F. Appointments 
‘THE Air Force appoint- 
ments recently announced 
G/C. G. Fr. Powell-Shedden, D.S.O., 
D.F.C., to Air Ministry for duty in the 
department of the Air ee for Supply 
and Organization; G/C. F . Pryer to 
H.Q., Maintenance Command, for 
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administrative staff duties; W/C. J. A. C. 
Scoular to H.Q., No. 27 Group for air staff 
duties; W/C. J. D. M. Sutherland to H.Q., 
Flying Training Command, for technical 
staff duties; W/C. H. A. Harrison to 
R.A.F. Driffield, for technical duties; 
W/C. R. F. Watts to H.Q., No. 81 Group, 
for Air Staff duties; W/C. R. W. Stewart, 
C.B.E., A.F.C., to R.A.F. Lindholme, for 
administrative duties; W/C. R. H. Smith, 
O.B.E., to R.A.F. Bentwaters, to com- 
mand; W/C. R. O. Buskell, D.F.C., to 
R.A.F. Moreton-in-Marsh, for administra- 
tive duties; W/C. N. McClelland, O.B.E., 
to H.Q., Maintenance Command, for Air 
Staff duties; W/C. J. L. W. Ellacombe, 
D.F.C., to R.A.F. West Raynham, for 
flying duties; W/C. W. J. Evans to H.Q., 

echnical Training Command, for 
administrative staff duties; W/C. R. W. 
Woodley, O.B.E., to H.Q., Maintenance 
Command, for administrative staff duties; 
W/C. O. R. Toyne, M.B.E., to Air Minis- 
try for duty in the department of the Air 
Member for Supply and Organization. 


Some of the formations which took 
part in the commemorative fly-past 
on September 15th. In this composite 


Second T.A.F. in “Battle Royal” 


MOBILITY of 2nd T.A.F. . ground 
units is particularly stressed in Exer- 
cise Battle Royal, now taking place in 
Northern Germany. Although aircraft 
from 2nd T.A.F. will be flying, including 
those of the newly formed Dutch No. 306 
Tactical Reconnaissance Sqn., the main 
2nd T.A.F. activity will be centred round 
two Mobile Field Photographic Sections, 
an Airfield Construction Branch Unit, and 
a Mobile Field Hospital. The Photo- 


photograph, which includes the eagle ™% 
surmounting the Royal Air Force Mm ™ 
Memorial on the Thames Embankment rs ™ 
near Westminster Bridge, the un- ™ 
mistakable leading pair are followed by = 
Meteors, Canberras, Sabres, and five 
Hunters. Few people had previously a. 
seen more than two Hunters in company. § 
MM 
‘ 
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graphic Sections are 
capable of producing 
100,000 prints of air 
photographs a day with completely mobile 
equipment. The Airfield Construction 
Branch includes a bulldozer column and 
some 500 tons of vo ai for the rapid 
construction of airfields. 
The field hospital, complete with o; 

ting theatres, dispensary, surgery, X-ray 
department and power-house, all carried 
in 47 vehicles, travel 500 miles. 


No. 203 Squadron History 


EFFORTS are being made to compile a 
comprehensive history of No. 203 
Squadron and ex-members are requested 
- send any relative material—information, 
pon or personal experiences—to 
Commanding, No. 203 Squad- 
tl c/o Information Division, Air 
Ministry, London. 
The period to be covered includes 1911 
to 1918, during which the unit was No. 3 
Squadron, Royal Naval Air Service. 


R.A.F. Horticultural Show 


HE twelfth annual R.A.F. Horti- 
cultural Show will take place at the 
Royal Horticultural Society’s New 
London, S.W.1, on September 29th 
30th. On the first day Mrs. Anthony Eden 
will present the R.A.F. Unit Gardening 
Trophy to R.A.F. Station, Lindholme, 
Yorks (Bomber Command). One station 
farm was chosen from each Command to 
take part in the competition, and runners- 
up were Boscombe Down (Maintenance 
) and Halton (Technical Train- 
ing Command). 


Reunions 

No. 208 Squadron R.A.F. (No. 8 Squad- 
ron R.N.A.S.) is holding its reunion dinner 
at the Devereux Court, Strand, London, 
at 1830 hr on October 30th. Tickets (15s) 
from R. W. Booker, 28, Greet Road, 
Lancing, Sussex. 4 

An all-ranks reunion of No. 38 Group 
(Nos. 196 and 299 Squadrons) is proposed 
for October or November in London. T. E. 
Burton, of 72 Southbury Road, Enfield, 
Middlesex, i = the organizer. 

* 

No. 612 Seuien i is to have another re- 
union. The organizer is W. N. Parsons, 
“Wildcroft,” Farm Lane, East Horsley, 
Surrey, from whom particulars may be 
obtained. 


No. 79 Sqn. is holding a reunion on 
Saturday, November 27th, in the Officers’ 
Mess at R.A.F. Laarbruch. Information 
from the Squadron Adjutant, No. 79 
Squadron, Royal Air Force, 2nd T.A.F., 
B.A.O.R. 38. 
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PRESS DAY — Classified advertisement 
“copy"’ should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 


and 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum §8/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts. Patents. Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-. 


Each paragraph is charged separa 


tely, name and address must be counted. All advertisements must be strictly 


Eire and should be addressed to PLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 


8.F.1. 


Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 


and crossed & Co 


Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full ae will be sent on application. 


Box Numbers. For the convenience o 
charge for 2 words plus 1 
advertisement charge. 
London, 8. 


Replies should be addressed to ““Box 0000, c/o Flight,”” 


rivate advertisers, Box Number facilities are available at an additional 
- extra to defray the cost of registration and postage, which must be added to the 


Dorset House, Stamford Street, 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not acce; Bs liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mista 


Vacant. The engagement of 


rsons answering these advertisements must be made through the local 


Situations 
office of the Ministry of Labour and National Service etc., if the applicant is a man aged 18-64 or a woman 


aged 18-59 inclusive, unless he or she or the employer is excepted 


Vacancies Order 1952. 


m the provisions of The Notification of 


BRAND NEW 


ELECTRICAL 
TURN & SLIP 
INDICATORS 

6A/2672 


£3-5-O 
P.12 


COMPASSES 
COMPLETE WITH MIRRORS 


£4-10-0 


AMERICAN PANEL MOUNTING 


COMPASSES 


£7-10-O 


PROOPS BROS. LTD. 
117-119 CHARLOTTE ST. 


LONDON, W.1 
Cables: 
LANGHAM 0141 PROOPSLIM, LONDON 


FOR 

ALL 
AVIATION 
SUPPLIES— 


British and American 
Engines and Components 
Airframe components 
Instruments 

Radio 

All types of spares 
Quotations f.o.b. and c.i.f. 


—CONTACT 
L. K. REGENT LTD. 


(AIR DIVISION) MADDOX HOUSE 
215-221 Regent Street, LONDON, W.1 
Phone Cables: 
Regent 4372/5 "Regair’’, London 


AIRCRAFT FOR SALE 


W. S. SHACKLETON, LTD. 
for 
Civil Aircraft 
of 
Every Description. 
or sale in an POLE by sis or sen 


For 
For quotations delivered PF. by air or sea, 
For any aeronautical inquiry, 


WRITE TO 
W. S. SHACKLETON, LTD. 
Aviation Consulting and Sales 


(22 years at this address and 131 different types of 
aircraft sold) 


175 PICCADILLY, LONDON, W.1. 
Tel.: HYDe Park 2448/9. 


Cables: “Shackhud, London.” [0070 


R. K. DUNDAS, LTD. 


USTER Mark V. A few of these excellent and c 
aircraft still available with full C. of A., re-u 
stered and —¥ finish to buyers’ wish. For home 

sale £550 fly 
A>. Mark IV. Similarly. £500 for home sale 
awe 


Wwerits for illustrated leaflet. 


R K. DUNDAS, Led... Bury Street, London, 

$.W.1. Tel.: WHI. 3048. Cables: ““Dundasaero, 

Piccy, London.” [0559 
AEROSERVICES 


ENERAL aviation supplies aircraft, 
especialy f propellers, accessories spare parts, 
ly for Douglas Dakota Cat aircraft. — Write, 
or te’ 
CROYDON AIRPORT, 
ENGLAND. 
Tel.: CROydon 9373. Cables: “Aecroserv, 


CARTWRIGHT HAMILTON AVIATION 


Wwe offer our personal service to all who wish to 
purchase an aircraft, or to dispose of one: whatever 
your requirement, please give us the opportunity of 
ensuring that you achieve satisfaction. 
LEASE contact Cartwrieht Hamilton 
282 Kensington Street, London, W 
Western 0207, and at Croydon Airport. [07 51 


USTER Autocrat, G-AHAM, exceptionally good 
condition, used private touring only. C. of A. to 
Feb. 1957. Metal prop., D.1I., clock. £625.—Greee, 
48 Asthill Grove, Coventry. Tel. 3865. [2598 


AIRCRAFT WANTED 


UR demand for used aircraft of all descriptions 
is very great. tors or owners wishing to dis- 
pose of aircraft, engines, or anything acronautical, are 
asked to communicate at once to:— 
R we Ltd., 29 Bury Street, London, 
Ww". 2848. Cables: “Dundasaero, Piccy, London.” 


AIRPORT. CRO. 7744. 


AIRCRAFT FOR HIRE 


rT CUB—hire and fly yourself; moderate rates, 
hour. day, week or month. 
A, Horley’ Gatwick Airport, H 
el 1420 and Horley 
Cables: beng, London.” 


FLYING 
HELMETS 
of all types 
including 
LEATHER 
CELLULAR 
DRILL 
OXYGEN 
MASKS 


TELEPHONE 


FLYING 


GOGGLES 


MASK TUBE ASSEMBLIES, SPARES, etc. 

We are the complete stockists for pilots’ 

personal flying equipment of civilian and 
service pattern 

Send 3d. for Illus. Cat. Terms to Flying Clubs. 

D. LEWIS LTD. (DEPT. F.) 


124 GT. PORTLAND LONDON, W.! 
Tel.: Museum 4314 Grams. Aviakit, Wesdo, London 


R. A. SHORT AVIATION 


have available 
MOSQUITO AIRCRAFT 


of the following Marks :— 


33—foldi 
37—Night 
They can also supply Mesquite Aircraft for 
training and target towing. Comprehensive 
range of spores available for all Marks. 


WHYTELEAFE, SURREY 


Telephone: UPLands 8211/2 


CENTRIFUGAL CASTINGS 


in Aluminium Bronze, Manganese Bronze, 
Bronze, Gunmetal and Mone! Metal 
Proof Machined 
AID and ADMIRALTY Approved 
WHYTE & COLLINS LTD. 
Works Fenton Stoke-on-Trent 
Telephone: Stoke-on-Trent 48107 
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AIRCRAFT ACCESSORIES AND 
ENGINES 


A, J. WALTER. 

i ig - following items are available from our large 
STARTERS, N3EY, E80.756. 

(COMPASSES B.16, P.12. 


MAGNETOS SF4L- 8, SF14LU7, SF4LN8, 
SF4RN8, S4LN 
CARBURETORS, Nay "NAYSEL PD12H4, PD12H3, 
PDI2F2, PD12F5, MA3SPA. 
Pumps G6, AN4101, AN4102. 


ACUUM Pumps B.8, B.12. 
PARKING Plugs C26S, C34S, RB19R. 
GENERATORS O-1, M-1, 


ND lots more draulic parts and other 
which are remove the wrinkles 
rators of ali types of aircraft. 
» Gatwick Airport, Horley, at 
Horley, 1420 and Horley 1510, ys 
Cables: “Cubeng, London.” 
MUR AND ADIE, Ltd., offer, three , nil- oo 
overhauled Gips Major engines at 5 each.— 
Muir and Adie, Ltd., Croydon Airport, Surrey. [2631 
EPAIRCRAFT Broadbridge Heath 
(Tel. 11), Horsham. Instrument and autopilot 
overhaul, test, sales. Dakota and most other i 
ments from stock. 
ORRIS 9 Cavendish 
Square, W.1. Tel.: Lan. 646 Suppliers liers of mili- 
tary and civil aircraft and engine oat and ecceneroel 
Vicompone Croydon or suppliers of aircraft 
seer engines and ancillary equipment for 
and American aircraft.—Vendair, 


AIRCRAFT ACCESSORIES AND 
ENGINES WANTED 


AIRCRAFT SERVICING 


] yee yee and C. of A. overhaul for all types of air- 
t.—Brooklands Avi Lrd.. Civil R 
Northampton. 


el.: 


BUSINESS OPPORTUNITIES 


ONDON consulting engineers with surplus accom- 
modation at Victoria offers facilities to 


firms. Drawing 
quirements.—Box 7813. 


BUSINESS AND PROPERTY 


F°® Sale, Sutton, Surrey. Attractive det. f’hid. house, 
4 bed., bath., sep. w.c., 3 rec., cloakroom, kitchen. 
Good dec. order. gar., garden Telephone. 
Conv. sit. urrey, Price £3,925 o.n.o. 
—Box 77 [2569 


CLOTHING 


R A.F. greatcoat, trousers, tunic; tall, slim; £5.—For 
¢ measurements phone EMBerbrook 3991. [2606 
A.F. and R.N. officers’ uniforms purchased; large 

* selection of R.A.F. officers’ kits for sale, new and 
reconditioned. Outfitters, 85-88 Wel- 
lington St., Woolwich. Tel.: Woolwich 1055. [0567 


CLUBS 


URREY Flying Club; (Croydon Airport. M.C.A. 
Ce for private pilots licences. Open seven 
days a week. Croydon 515 (0292 
ONDONERS! Your od accessible and reasonable 
club. M.C.A. Austers 45/- hour, 
trial lesson 17/6. Phone P: enguin Flying Club, Vic. _ 


RTS and Essex Aero Club, Stapleford Tawney 
Aerodrome. M.C.A. 
licence course. Auster, Tiger, 


Lond o They 
bus 250 to Club. Open every day. Tel: Stapleford 
210. [0230 


CONSULTANTS 


R W. SUTTON (CONSULTANTS, Ltd., 7 Lans- 
*« down Place, Cheltenham. Tel. 58 [0291 
ROUP CAPT. E. L. ‘AFR.AeS., 
31 Dover St., London, W.1. Grov. 5902. [0400 


A HUNTING CLAN COMPANY 


Offer 


COMPREHENSIVE 
AIRCRAFT 
SERVICE 


MANUFACTURING DIVISION 


Manufacture of Components 


Complete Assemblies 
Machined Parts 
Sheet Metal Fabrication 


Prototype and Production Batches 


INSTRUMENT DIVISION 


Overhaul of all Types of 
Instruments and Electronic 
Apparatus 


AIRCRAFT DIVISION 


Salvage and Repair of Damaged 
Aircraft. Incorporation of Major 
Modifications. On-Site Working 
Teams. Overhaul, Repair-Dakota, 


Viking, Prince, York, etc. 


A.LD. and A.R.B. Approved 


Fullest details on request to: 


FIELD AIRCRAFT 
SERVICES LIMITED 


CROYDON AIRPORT 
CROYDON * SURREY 
Phone: CROydon 7777 
Cables: FIELDAIR, Croydon 


CONSULTANTS 


ie House, ermyn St 
S.W.L Whitehall 886 [0419 
designers and consultants. A.R.B. and M.o.S. 
amet dra Road, Hounslow, Tel. 9621. [0991 
K. DUNDAS, Ltd., have been giving the correct 
° to aviation he 
Bury Street, London, Swi w WH. 2848. 


CONTACT LENSES 


MODERN Contact Lens Centre, 7 (D1) Ends! 
Court, W.C.1. Deferred terms. Booklet sent. [0 


MISCELLANEOUS 


GXYHI 10}-ton Jacks, for sale or hire. Closed height 
55in.—Apply Brockmoor Foundry Co. Ltd., 
Hill 74 [2621 
L framework of large building, hangar or ware- 
Yicat for sale, 120 ft. wide. Suitable export. First 
class condition. Price one of present replacement 
value.—Bellmans, Terminal House, S.W.1. [2603 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


Tt Air Transport Advisory Council give notice that 
they have received the undermentioned applications 
rate scheduled air services: 
A PLICATION No, 360 from the British Overseas 
Airways Corporation, of Airways House, Great 
West Road, Brentford, Middlesex, for a normal sched- 
uled service with Argonaut, Constellation, Comet, Vis- 
count or Bristol Britannia aircraft for the carriage of 
—— and supplementary freight and mail on the 
route don-Frankfurt or Dusseldorf-Rome and/or 
Athens-Cairo or Beirut or Nicosia-Khartoum-Aden- 
Entebbe-Nairobi, the service to terminate at Aden or 
Nairobi at the discretion of the Corporation, at a fre- 
quen - aa one service weekly, inc further in 
accordance with traffic demand, for a eacial of 10 years 
from October 1954. 
OM East Anglian Flying Services Ltd., of South- 
end Airport, Essex: 
PPLICATION No. 361 for a seasonal normal 
scheduled service with D.H.89, D.H. Dove, D.H. 
Heron and/or Marathon aircraft, for the carriage of 
ssengers, sup apnenenty freight and mail between 
ortsmouth an Touquet, with an intermediate 
traffic stop at BR. ata frequency of from seven 
to 21 services weekly with duplication of services when 
required, during the season from April to October 
—— each year for a period of 10 years from April 
st, 1 
PPLICATION No. 362 for an internal service with 
D.H.89A and later possibly with Prestwick Pioneer 
II aircraft, for the carriage of passengers, supplementary 
freight and mail between Shoreham and the Isle of 
heey - with an intermediate traffic stop at Portsmouth, 
a frequency of from seven services weekly to 28 ser- 
vices daily during a period of 10 years from April Ist, 


) PPLICATION No. 363 from Air Charter Ltd., of 
15 Great Cumberland Place, London, W.1, "for 
= ae coach service with Tudor aircraft for the car- 
supplementary freight and mail 
beleuen ondon (Stansted) an 0s, with an inter- 
mediate traffic stop at Malta, at a frequency of 52 ser- 
vices per annum with permission to increase this to 
a maximum of three services per week should traffic 
comes, during a period of 10 years from January Ist, 
OM Fairways (Jersey) Ltd., of Midland Bank 
Chambers, Mulcaster Street, St. Helier, Jersey, 


C.L: 
PPLICATION No. 364 for a normal scheduled 
service with Avro XIX aircraft for the carriage of 
passengers and supplementary freeight between Jersey 
and/or Guernsey and Dinard at a Seqmeaney of one to 
30 services weekly during the season from May to Sep- 
my _ for a period of seven years from 
ay ist, | 
A PLICAT: ION No. 365 for an internal service with 
Avro XIX aircraft for the carriage of passengers 
and supplementary freight between Jersey and Black- 
bushe for Reading, with an optional intermediate 
traffic stop at Guernsey, at a frequency of from two to 
30 services weekly during the season from May to Sep- 
tember inclusive for a period of seven years from 
May Ist, 1955. 
Tess applications will be considered by the Council 
under the terms of reference issued to them by the 
Minister of Civil Aviation on July 30th, 1952. haw ~ 7 
resentations or objections with regard to these app’ 
cations must be made in writing, stating the reasons, 
and must reach the Council within 14 days of the y~ 
of this advertisement, addressed to the Secretary, Air 
Transport Advisory Council, 3 Dean’s Yard, London, 
S.W.1, from whom further details of the applications 
may be obtained. When an objection is made to an 
application by another air transport company on the 
grounds that they are applying to operate the route or 
part of route in question, their application, if not already 
submitted to the Council, should reach them within the 
period allowed for the ‘making representations or 
objections. (2618 
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FOR SALE 


THREE 
S.51 HELICOPTERS 


with complete vane S of spares and tools 
(including three P. & W. engines N.T.S.O.) 


History 


These machines are the property of the 
Belgian Congo Government, Sabena Air- 
lines have operated and serviced them since 
their delivery by the manufacturers. 

They are used for Pest Control in the region 
of Leopoldville and are being replaced by 
$55 Helicopters for longer range operations. 
All bulletins complied with, airline mainten- 
ance. Condition excellent. 


Specification: 


LOT 1: OO-CWA Westland Sikorsky 
Mk. 1-B. All metal blades. 
Total flying time: Airframe 825 h. 
Engine 327 h. 
Current C. of A. 
Full set of spares, including P.W. engine 
N.T.S.O. 


LOT 2: OO-CWB Westland Sikorsky 
Mk. 1-B. All metal blades. 
Total flying time: Airframe 679 h. 
Engine 110 h. 
Current C. of A. 
Full set of spares, including P.W. engine 
N.T.S.O. 


LOT 3: OO-CWC Westland Sikorsky 

Mk. 1-B. All metal blades. 

Total flying time: Airframe 686 h. 

Engine 226 h. 

Current C. of A. 

Full set of spares, including P.W. engine 

N.T.S.O. 
Complete detailed specifications, stock lists 
of airframe and engine parts and acces- 
sories and tools will be furnished to bona 
fide inquiries. All equipment may be 
inspected at Sabena Terminal, Leopoldville. 


Release. Availability. 
Helicopters will be released: 
(a) Flyaway Leopoldville, or 
(b) FOB Leopoldville, crated for export 
by Sabena Airlines, after inspection 
and renewal of C. of A. 
Spares will be released: 

FOB Leopoldville crated for export by 
Sabena Airlines, after inspection and 
renewal of C. of A. 

Lots 1, 2, 3, for sale separately or com- 
bined. 

First Lot available September, 1954; 

balance at monthly intervals. 


BIDS 
are invited 
Address immediately to: 


INTAIR LTD., 


P.O. Box 1611, Leopoldville ian 
Congo). Phone: 2014—Cables: TAIR 
or to 


SIMINA LTD., 

% Ravenstein, Brussels (Belgium). 
Phone: 11.24.84 — Cables: SIMINTAIR 
All convertible, legally transferable 
currencies will be considered. 


PACKING AND SHIPPING 


AND J. PARK, Ltd., 143-9 Fenchurch St., E.C. 

* Tel.: Mansion House 3083. Official and 
shippers to the aircraft industry. [0012 
XPORT PACKING SERVICE, Ltd., Imperial 
Tel.: Chancery 


Buildin 56 Kingsway, W.C.2. 
5121-2-3. Scientific packers to the Services and in- 
dustry. Specialists in the packing of aircraft and aircraft 
components. Approved packers for the Admiralty, 
ALD, LFV, CLA» CLS. LEMS, MoS. and 
many foreign Government i 


PHOTOGRAPHY 


IRCRAFT cameras K20, K24, F24, F52, etc. We 

have large stocks equipment, controls, 
mounts, lenses and processing tanks, 

q SUPPLIES: (F.M.), 423 

» N.4. Mou. 2054, (2541 


TUITION 
THE COLLEGE OF AERONAUTICS 
A Short Course on 
AVIATION FUELS 


will be given at the College from Monday, November 
15th, to Friday, November 19th, 1954 

Tes course is intended primarily for mechanical 
engineers and others who wish to obtain an overall 

knowledge of the subject and its associated applications. 

Laboratory work and test bed demonstrations will play 

an important part. 

| ed for the course are: 


TUITION FEE .. -. £10 10s, 
RESIDENCE CHARGE 
(including full board) £6 10s 


PIES of the syllabus and forms of registration can 
be obtained from the Warden, The College of 
Aeronautics, Cranfield, Bletchley, Bucks. [2608 


Licences ? 


AVIGATION can help and advise you if you want a 
Civil licence. We can offer classroom tal 
tuition for all Pilot/Navigator licences. Instruction for 
A.R.B. Technical and Link training with full briefing 
for I.R. test. Lesson material presented with multi- 
colour illustration to simplify study; postal students 
receive personal marking service. 
Writs or phone for our brochure and details of 

fees and casv payment scheme, to: 

AVIGATION LIMITED, 
30 Central Chambers, Ealing. London W.5. 
Phone: Ealing 8949. [0248 


IGHT FLYING 
NSTRUMENT FLYING 
CONVERSIONS 
facility at reasonable rates from :— 
OUTHEND - ON - SEA MUNICIPAL AIR 


CENTRE and FLYING SCHOOL, M 
Airport, thend-on-Sea, Rochford 56204. (0452 


LONDON SCHOOL OF AIR NAVIGATION 


FFERS the only integrated and co-ordinated Rs. 
sonal coaching for all M.T.C.A. licences, I.C.A.O. 
standards. Successes highest in country. “Home 
Study” courses excellent alternative. Full coverage. 
Modern presentation. Attractive terms. Our proven 
methods guarantee income in shortest possible time. 
L=*, briefing, procedures, R/T, type ratings, re- 
fresher and instrument flying. 
3 Ovington Square, Knightsbridge, $.W.3. KEN. 
8221. [0277 
EE! Brochure giving details of courses in all 
branches aero eng. covering A.F.R.Ac.S., A.R.B. 
Certs., M.C.A. exams, etc. We are the only postal 
training college operated by an industrial organisation. 
—Write to E.M.1. Institutes, London, W.4. [0964 
F.R.Ac.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
* “no pass, no fee” terms; over 95 per cent. successes. 
For details of exams and courses in all branches of aero- 
nautical work, navigation, mechanical eng., write for 
144-page handbook free.—B.1.E.T. (Dept. 70a 29 
Wright's Lane, London, W.8. 0707 
RITAIN’S AIR UNIVERSITY CAN TRAIN YOU 
for an airline career. Hundreds of today’s airline 
captains and key maintenance personnel are graduates 
of this famous establishment. Courses are available for 
Commercial and Airline Transport Pilots’ Licences, 
Instrument Ratings and Maintenance Enginecrs’ Licences. 
YR details of these and other courses, apply to— 
The Commandant, Air Service Training, Ltd., 
Hamble, Southampton. [09 
EARN to fi Yor £26. Instructors’ licences 
instrument flying for £3/5/- per hour. Night avin 
£4/5/- per hour. Residence 5 gns. weekly. Approv 
M.C.A. private pilots’ licence course. § lized course 


WIRE 
THREAD INSERTS |. 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


TEL.: COMBE DOWN 2355/6 


HAWKER AIRCRAFT LTD. 
Kingston-on-Thames, Surrey 
Applications welcomed for employment as : 
@ DESIGN CRAUGHTSMEN 
@ ELECTRICAL DRAUGHTSMEN 


@ TECHNICAL ILLUSTRATORS 


Enquiries invited from UNIVERSITY 

GRADUATES and UNDERGRADUATES 

for positions as TECHNICAL ASSIST- 

ANTS and for POST GRADUATE 

* TRAINING 

Please write to the 


Personnel Supervisor, Hawker Aircraft Ltd., 
Canbury Park Rd., Kingston-on- Thames 


NGINEERS 
4.4-PAGE BOC 


Full details of the easiest and quickest 
for A.F.R.Ae.5., A.R.B. 


§ Courses in all branches of Aeronauti 
= Mechanical & Electrical Eng., Draughts- 
manship, R.A.F. Maths., etc., ‘are given in 
this — book. Our Courses have been 
approved by Roya! Aeronautical Society 
and many LE.T. Students have 
oe First Places in the A.F.R.Ae.S. 


We definitely 
NO PASS—NO FEE 


of this guliehtontas Guide to 
well-pa 


posts } on 
FREE! Write BLET.. Liter 
29-31, WRIGHT'S LANE. 


British Air Line Pilots’ Association 
95 MOUNT STREET, W.1 
Tel. : GROsvenor 6261 


Membership open to all Commercial and 
Service pilots. For full details as to the 
objects and particulars of Membership 


please write to Secretary. 


commercial pilot's licence.— Wiltshire School 
ving. Ltd., Thruxton Aerodrome, nr. Andover. 
Hants Fel: Weyhill 352. [0253 
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TUITION 


AERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all branches 
of aviation engineering. Diploma course leads to interest- 
executive appointments in civil aviation design = 
development, draughtsmanship, maintenance 
Extended courses to prepare for A.F.R.Ae. s. ona 
A.M.I.Mech.E. examinations.—Write for to 
Senior Master, College of Aeronautical Enginee: 
Chelsea, London, S.W.3. Flaxman 0021. fools 


SITUATIONS VACANT 


The engagement of persons answering these advertisements 

must be made through the local ofee, - the Ministry of 

Labour and National Service, etc., if the applicant is a 

man aged 18-64 or a woman aged 18-59 inclusive, unless 

he or she or the employer is excepted from the yaaa 
of The Notification of Vacancies Order 1 


AIRWORK GENERAL TRADING CO., LTD 
Blackbushe Airport, Camberley, Surrey 
have the following vacancies for staff at Blackbushe 

Airport :— 


Staff 
. Licensed aircraft neers and inspectors with 
multi-engined a, and engine experience. 
Preference given to those having endorsements for 
Hermes an we aircraft and/or Hercules engines. 
. Licensed electrical engineers and inspectors with 
category ““X” endorsement. Experienced unlicensed 
- Licensed radio engineers and inspectors with 
category “A” and/or “B” endorsements. 
4. Licensed instrument engineers and inspectors with 
category ““X”’ endorsement. 


Hourly rated Staff 
1. Airframe fitters. 
2. Engine fitters. 
3. Aircraft electricians. 
4. Radio mechanics. 
5. Instrument mechanics. 
rates, p 
pply to M 
Co., Ltd., Blackbushe 
first 


RECONDITIONED DEPT. 


offers a splendid selection of 
ALMOST NEW 


R.A.F. OFFICERS’ KIT 


AT A FRACTION OF 
ORIGINAL COST 


Latest Style 
CROMBIE GREATCOATS 
No. 1 UNIFORMS 
TROPICAL KIT 
CAPS and FOOTWEAR 
Complete Outfits Supplied 


Please write for Price Lists 


86/88 WELLINGTON STREET, 


WOOLWICH, LONDON, S.E.18 
Phone: Woolwich 1055 


~ ,-* or phone in the 
Camberiecy 1600, Extension 216. 


HER MAJESTY’S COLONIAL SERVICE 


VACANCY exists for a meteorologist in the East 
Africa Meteorological Department. Appointment 
is on two years probation to the pensionable establish- 
ment with salary according to experience, in the scale 
£585-£ 1,320, plus cost of living allowance of 35 per cent 
up to maximum of £350 p.a. Age limit 37. Candidates 
over this age may be appointed on contract terms. 
COME tax at ‘he local rates; quarters when avail- 
able at rental of 10 | A cent. of basic salary; free 
passages for officer and up to total cost of three 
adult fares; leave at 4-5 ys for each completed 
month of resident service. 
ANDIDATES must possess a First or Second Class 
Honours degree in mathematics or physics. Post- 
aa experience in meteorology an advantage. 
uties include administrative, forecasting and other 
technical meteorological duties in the principal offices 
of the department. Officers liable to serve anywhere in 
East Africa but will in practice be stationed at Nairobi, 
Dar-es-Salaam or Entebbe. 
APELY, in writing, to the Director of Recruitment, 
Colonial Office, Great Smith ange he London S.W.1, 
Fins briefly, age, qualifications experience. 
ention the reference number CDE. a [2622 


CHIEF PROJECT DESIGN ENGINEER 


LL-ESTABLISHED aircraft design and manu- 

facturing firm with wide interests have a vacancy 

for an experienced man, capable of controlling highly 

qualified technical staff, and to be responsible for initial 
ect work. 

— is a senior position with a good Rang 

pects. Good staff insurance and pension sc. 
A PLICATIONS are invited, and will be dealt with 
in strict confidence. All applications will be 


acknowledged. 
¢, full particulars of qualifications, 


RITE, stating 
experience, and salary required, to Chief Designer, 
7013. (2623 


AERODYNAMICIST 
and a 
MATHEMATICIAN or PHYSICIST 


are required for an ex ig group din 
and development of parm “weapons for work on non- 
linear mechanics. Applicants should have an honours 
degree and preference will be given to those with 
research experience.—Please write. “Ene - details to 
Personnel « (ED/183) E.M.L. Dev. Ltd., 
Hayes, Middx. [2599 


Guucs design engineer for rocket motor design and 
development. Post requires good administrative 
rience as well as technical ability. H.N.C. essential. 
rite, giving full details of age, experience and quali- 
fications to Personnel , Bristol Aeroplane Com- 
pany Limited, Aircraft Division, Weston-Super-Mare. 


The Bristol Aeroplane Co. Ltd. 
urgently requires 
DRAUGHTSMEN 
for work on highly important new 
Turbine Engine and Ramjet Projects. 
Applicants should have experience in 
Mechanical and/or Sheet Metal work and 
preferably have reached O.N.C. or H.N.C. 
standard in Mechanical Engineering. 
Salaries and prospects of promotion on 
merit are exceilent. Good working con- 
ditions, pension scheme and welfare 
facilities. 

Applications quoting —.D.11 should be 
made in writing to the Personnel 
Manager, Bristol! Aeroplane Com- 
pany Limited, Engine Division, Filton 
House, Bristol. 


OFFICIAL ANNOUNCEMENT 


Terms of compromise have been reached 
of the action brought by Thomas Boorn 
and Company Limited of Venn Street, 
Clapham, London, S.W.4, against Hall and 
Hall Limited of Oldfield Works, Hampton, 
Middlesex, for infringement by the latter 
of the copyright claimed by the former to 
subsist in them in certain diagrams, 
drawings and tables of figures prepared by 
them in connection with their manufacture 
of “FLYLITE”’ No.1 fire resisting flexible fuel 
hose assemblies and “FLYLITE’’ No. 4 non- 
fire resisting flexible fuel hose assemblies 
whereby Hall and Hall Limited have agreed: 
1. To cease publication of the infringing 

matter and to submit to Thomas Boorn 

and Co. Limited modifications of the 
ae diagrams, drawings and 
tables of figures. 

To cause persons, companies or firms 

to whom the infringing matter has been 

sent to be advised of this compromise. 

To cause notification of the compromise 

to be inserted in the “Aeroplane’’ and 

“Flight."’ 

To pay Thomas Boorn & Co. Limited 

£75.0.0 in settlement of all claims in 

the action including costs. 


SITUATIONS VACANT 


AERODYNAMICIST 


A RAPIDLY expan ding. P precision instrument manu- 
facturing firm hol long term design and 
development contracts has a recancy in its aerodynamics 
department for vefy interesting work on auto-pilots. 
Good salary and excellent pros s for a man 
H.N.C. or A.F.R.Ae.S. standar 

LEASE forward fuli details of career and salary 

required (which will be treated in strict confidence) 

to Box 7796. (2595 


RADIO officers required by the 


AFRICA High Commission Directorate of 
Civil Aviation for one tour of 30 to 48 months in the 
first instance, with prospect of permanency. Sa 
scale (including present temporary allowance of 3 
per cent. of salary), £742 rising to £965 a year. Gratuity 
of 13} per cent. ‘of total basic salary drawn during 
contract for —— not taken on permanent establish- 
ment. Free Liberal leave on full sal 
Outfit dicwthe, 30. Candidates must be capable 
of operating at 25 w.p.m, and should preferably hold 
M.C.A, Ist Class Certificate in radio telegraphy. 
Knowledge of touch typing for teleprinter, the ——s 
of modern radio or radar aids, or experience in radio 
maintenance would be an advantage.—Write to the 
Crown Agents, 4 Millbank, London S.W.1. State age, 
name in block letters, full qualifications and experience 
and quote M2C/30606/FE. (2594 
NGINEERS are required by the Guided Weapons 
Division of The English Electric Co. Ltd., Luton, 
for their roject offices as follows: 
HARTERED electrical and mechanical engineer 
for work of a technical administrative and co- 
ordinating nature. Preference will be given to ae 
applicant with an engineering degree and experiencn 
in the field of aircraft radar and control Servo systems. 
A knowledge of design for component production is 
desirable. 
ASRONAUTICAL, electrical and mechanical engi- 
neers for technical supervisory work, preferably 
with engineering degree, some administrative experience 
At aircraft or associated industries. Housing assistance 
y be given in special circumstances. 
ENGINEER preferably with engineering degree and 
some practical flight testing experience in con- 
nection with aircraft, for the integration of trials 
activities in this country and abroad with regard to 
target requirements and instrumentation and record- 
ing requirements on guided weapon ranges. This work 
covers an extensive field of subjects. 
ESE are senior, pesmpenians appointments, carrying 
attractive salaries for the right men with ~—y foxx 
after qualifying —App to Dept. C.P.S., 
336-7 Strand, 2, quoting Ref. 254L. i3614 
de MAVELLAMD ENGINE Ltd., have the 
following technical vacancies available in their gas 
namics laboratory, Hatfield: 
ECHNICAL assistants required for airflow work on 
the development of (a) compressors and turbines 
(b) combustion systems. Minimum qualifications are 
a degree or equivalent and some knowledge of acro- 
dynamics and thermodynamics. 
(2000 salaries to suitable applicants. Good canteen 
facilities, 5- day week. — Please write, giving age and 
full details of previous experience with salary required 
to The Personnel Officer, The de Havilland Engine 
Co. Ltd., Manor Road, Hatfield, Herts. [2624 
ADIO officer wanted, with Ist Class licence.—Air 
Enterprises (London) Led., Croydon Aijrport. 
Cro. 7744. (2617 
L'c8t engineering company at Nuneaton requires 
several draughtsmen and tracers.—Apply Box ene 


_ICENSED ground engineer wanted for club and 
private aircraft maintenance on the south coast. 
“A” and “C” licences required on Messenger, Magister, 
Gemini and Aecrovan.—Box 5830. [0345 
A J. W. (INSTRUMENTS), Ltd. Vacancies for 
* experienced instrument mechanics. Interesti 
To, electric an 


and varied work on automatic pilots, 
. (Instruments), 
[0270 


physical instruments.—Apply to: A. J. 
Ltd., Gatwick Airport, Horley, Surrey. 
Fucur R/OS required. Applicants must hold the 
Ist Class flight, radio telegraphy licence as issued 
by M. T.C.A. Standard salary .—Apply Hunt- 
ing-Clan Air Transport Ltd., vingdon Eoert, nr. 
Hemel Hempstead, Herts. [2593 
ENIOR drawing office checker required by aircraft 
accessory The position carries 
responsibility and a good salary for an experienced man. 
Congenial conditions and pension scheme. —Apply 
Box 7862. (2 
OUNG technical assistant with an interest in ex- 
perimental investigations research by aircraft 
accessory manufacturer for research work in connection 
with turbines and allied equipment. Vacancy offers 
excellent experience and prospects. Pension scheme.— 
Apply Box 786 2604 
A RCRAFT engineers required, “A” and “C” 
Licences preferred. Strong preference given to 
applicants with rotary-wing aircraft experience. Selected 
ap licants must agree to serve overseas when necessary. 
‘rite, stating age, fullest particulars of experience, 
details of licences and salary required, to Box 7771. [2586 
Heusixs ASSISTANCE will be offered to charge- 
hand fitter with wide production experience of air- 
craft type hydraulic installations required by manu- 
facturers of materials handling vehicles. Pleasant country 
district, 1 hour London. Good prospects of advance- 
ment. and social facilities. write, 
giving details of past experience, presen 
required, age, married, to Box 779 3797. 
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Company Limited 


AIRCRAFT DIVISION 
offer 
ATTRACTIVE SALARIES 


to 


DRAUGHTSMEN 
STRESSMEN 
LOFTSMEN 


with experience of 
AIRCRAFT or LIGHT 
STRUCTURAL WORK 
at 
WARTON AERODROME 
situated in a pleasant 
residential area 


Near BLACKPOOL 


Apply to:— 
Dept. C.P.S., 336/7 Strand, W.C.2., 
quoting Ref. 120X. 


HANDLEY PAGE 


(READING) LIMITED 
THE AERODROME 
WOODLEY, READING 


have the following vacancies in their 
Design Office. work is on an 
interesting New Civil Project and 
there is scope for rapid advancement 
for the right men. 

Senior Stressmen of First-Class Abil- 
ity and Sound Engineering Experi- 
ence. Houses to rent will be offered to 
those appointed to these positions. 
Senior Design Draughtsmen. Prefer- 
ably with sound knowledge of Aircraft 
design. Men with experience of light 
mechanical design considered. 
Loftsmen. Must be experienced on full 
scale layout work on Aircraft. 

Test Engineers. To carry out Struc- 
tural and Mechanical Tests. 


Please send full particulars of experience, 
etc., to the Personnel Officer. 


M.L. AVIATION CO. LTD. 
WHITE WALTHAM, 
NR. MAIDENHEAD, 

BERKS. 
Vacancies for experienced 


AIRCRAFT 
MECHANICAL 
DRAUGHTSMEN 


for a wide range of High Priority 
Experimental and Development 
Work. 


Salary according to experience. 


Apply, stating age, experience, 
and salary required to 
THE CHIEF DRAUGHTSMAN 


FLIGHT 
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SITUATIONS VACANT 


TRESSMEN, rienced on aircraft sonst, 
required immediately for work on rocket 
installations. Good staff conditions. 5-day week, 
canteen and social — previous Please — 
confidence stating age and previous ¢x 
Personnel Officer, The de 
Stag Lane, Edgware, Fiavilland 
ments are 
offer good prospects to individuals with initiative and 
technical ability.—Applications, giving details of ex- 
rience and qualifications to Personnel Manager, 
Fewer Lucas (Gas Turbine Equipment) Ltd., Shaftmoor 
ne, Hall Green, Birmingham 28. (2612 
AUNDERS-ROE, Ltd., require a senior aerody- 
namicist with wide experience. Salary range £800 to 
£1,000. A broad knowledge of supersonics, stability 
and control and dynamic stability would be considered 
an advantage —Men with suitable qualifications and 
ability are invited to apply to wre  _ Officer, 
Saunders-Roe, Ltd., East Cowes, 1.0.W. (2628 
NAMICISTS. Two senior men with good 
—— are required for interesting work, 
‘= in connection with high-speed projects which 
= far-reaching possibilities. Only men able to 
tackle modern high-speed aerodynamic problems and 
having the a ~4 to lead a small section on this class of 
work need a 
TTRAC PPE salaries will be pe to men finally 
selected and suitable unfurnis! modation 
will be made available soon after the commencement of 
employment.— Write, giving details of age, experience, 
qualifications, etc., to Box 7934. (2627 


ECHNICAL assistants required for 
analysis of test results and other desi 

in connection with liquid propellant rocket for 
aircraft. Interesting work. Qualifications, B.Sc. 
ferably engineering), Higher National Certificate ‘a 
equiv alent, preferably with some experience of engineer- 
ing calculations, and in one case, with some prior 
sereoeing experience. Age range 25 to 3O years. 
LEASE write, quoting S.P., and giving full details 
of previous experience to The Personnel Officer, 
The de Havilland Engine Company Limited, Stag 
Lane, Edgware, Middlesex. (2597 
UMP manufacturers in South of England seck ser- 
vices of qualified engineer to supervise their aircraft 
fuel pump department. Appointment calls for a man 
possessing initiative and pleasing personality, with 
experience of design and development of new ideas 
and some commercial knowledge, including procedure 


of Government Departments is desirable. Give chrono- 
logical record of training career and state when 
available. —Box 7935. (2629 


RITISH EUROPEAN AIRWAYS ae an 
engineering instructor (engines) at Northolt (trans- 
ferring later to London Airport). Qualifications : 
engineering apprenticeship with at least 5 years’ air- 
craft maintenance experience; knowledge to “C” licence 
standard. Salary scale £602-£820 p.a.—Applications, 
with full details, to Personne! Officer, Flight rations 
Dept., B.E.A., Keyline House, Ruislip, ——ae 


RITISH OVERSEAS AIRWAYS CORPORATION 
urgently require electricians at London Airport for 
the overhaul, repair and maintenance of aircraft elec- 
trical equipment. Rates of pay 3/8id. p.h. plus 3d. p.h. 
bonus. Five-day, forty-four hour week, attracting 
proficiency pay up to 3d. p.h. Possible shift work. 
Generous pension, sickness and leave entitlements.— 
Write or call, Staff Superintendent (Recruitment), 
Building 29, Bath Road, ion Airport, Howsos 


iddx. 
ESIGNERS and development engineers. Joseph 
Lucas (Gas Turbine Equipment) Ltd., have 
vacancies at their Marston Green and Shaftmoor Lane 
factories. Experience of aircraft electrics or hydraulics 
would be an advantage, but not essential. These appoint- 
ments are pensionable and offer good prospects to indi- 
viduals with initiative and technical ability.—Appli- 
cations should be sent to Personnel Manager, Joseph 
Lucas (Gas Turbine Equipment) Ltd» itmoor 
Lane, Hall Green, Birmi 28. (2613 


saa engineer for interesting design and develop- 
ment work on electronic and vibration test equip- 
ment. Applicants should have O.N.C. or equivalent, a 
sound knowledge of industrial electronics, be capable of 
wiring prototype equipment to approved "standards and 
working on own initiative if required to do so. Good 
welfare facilities including staff pension and insurance 
scheme. Applications, in writing, to the Personnel 
Manager, Hunting Percival Air t Led., Luton Air- 
port, Beds., stating age, experience ond salary ee 
required for research and development 
on servo-mechanisms. Hydraulic, matic 

and electrical servos are involved in this work covering 
such devices as guided missiles, radar scanners, motor 
control gear and turbo-alternators. Vacancies as follows: 
(a) Theoretical engineers accustomed to ca out 
mathematical analysis of servo-systems. (Ref. 60). 
(b) Practical systems engineers capa ble of i 
original work in all above fields. WeRel. 61). 

(c) Assistant grades to work under direction of systems 
engineers on development work. (Ref. 62). 
ANDIDATES for (a) and (b) should possess honours 
degree with some practical experience or have had 
some —— practical experience in similar work. 
Candidates for (c) should be mechanical engineering or 
electrical engineering graduates or students. Knowledge of 
electronics of great value in this work.—Write in detail, 
quoting reference number of position sought, to: 


THE DUNLOP RUBBER CO. LID., 
AVIATION DIVISION, COVENTRY 


SENIOR DESIGN 
DRAUGHTSMEN 
capable of carrying projects through 
from conception to completion. 
Also 
JUNIOR DETAIL 
DRAUGHTSMEN 
and 
SENIOR AND JUNIOR 
Experience of light hydraulic or 
pneumatic equipment would be 
advantageous. 
The company’s programme offers 
excellent prospects of permanent, 
interesting employment under con- 
genial working conditions. 
Salary will be commensurate with 
qualifications and experience, full 
details of which should be sent to:— 
PERSONNEL MANAGER, 
DUNLOP RUBBER CO. LTD., 
AVIATION DIVISION, 
FOLESHILL, COVENTRY 


AIRCRAFT 
SERVICE ENGINEERS 


Applications invited for superan- 

nuated position as Junior and Senior 
Service Engineers, especially from 
men of commissioned or senior non- 
commissioned experience in the 
Royal Air Force or Fleet Air Arm. 
Apply in first instance in writing to 

The Personne! Supervisor 


HAWKER AIRCRAFT LIMITED 
Canbury Park Road, Kingsten-ce- 
Thames Surrey 


* NOTE 
ror SPARES 


Instruments, Test Rigs, Ground 
Equipment, etc. 


Released) 


STA RAVIA 


BLACKBUSHE AIRPORT 
CAMBERLEY, SURREY 
"Phone: Camberley 1600 


DESIGN & DETAIL 
DRAUGHTSMEN! 
ARE YOU INA 


GROOVE? 


Situations are offered at rates above 
nt norm in expanding Hydraulic & 
tic Equipment Design Office— 
Apply to 
DEVELOPMENT DIVISION 
1. V. PRESSURE CONTROLLERS 
683 LONDON RD., ISLEWORTH 
MIDDX. 


The Personnel Manager (Technical Employment), 
de Havilland Propellers Ltd., Hatfield, Herts. (2578 
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FLIGHT 


SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


pad engineer. Experienced in overhau! 

repair of physical and electrical instruments and 
ood salary.—Speke Instrument Com- 
pany, Liverpool Airport, Liverpool 19 [2610 
for the post of chief 

estimator for a ¢ engineering organiza 

tion in the West of England, manufacturing aircraft 
engines. First class engineering background necessary, 
together with administrative and commercial experience. 
A knowledge of M.O.S. technical cost procedure is 
desirable. available applicant 


FICATIONS ‘should 
PPLICATIONS uld contain full details and 
salary and will be treated 
Write Box 791 (2620 
MITHS AIRCRAFT INSTRUMENTS, LTD., 
have a vacancy for a flight test engineer with their 
Development Flight, operating from Staverton, Glos. 
This flight is chiefly concerned with the development of 
automatic pilots and navigational systems. Applicants 
should be conversant with this field and have had 
experience with the planning of experimental flying and 
the devising and installation of apparatus ng automatic 
and visual observation. Applicants must be capable of 
flight and post test reports and 
resu: 
AP PLICATIONS should include full particulars of past 
experience and be addressed to the Personnel 


Manager, Smiths Aircraft Instruments, Ltd., Bishops Gran 


Cleeve, near Cheltenham, Glos. Ref. 38/EN. (2583 
O technical author vacancies exist in the Technical 
Publications De ment of Smiths Aircraft 

Instruments, Limited, Bisho Cleeve, tL am 

Glos., one author being required for work cra. 

electrical and mechanical instruments and the for 

work on electronic instruments, automatic pilots, etc. 

The qualifications required are the — to write clear 

concise English, combined with a sound electrical and 

mechanical background. Please write, giving details of 
» experience and salary required to the Personnel 
ager, Smiths Aircraft Instruments, Ltd., Bisho 

Cleeve, Glos., quoting reference 39/E EN. [26 

ADMIRALTY, London, réquire elec. Poa, 
in aircraft maintenance and repair department. 

Candidates must be British subjects at least 21 years 

old and have had basic elec. t (preferaby | 

and experience of maintenance 

and repair of aircraft elec. installations and radio or 

elec. equipment. Experience also in electronics pre- 
ferred. Salary according to age, quals. and experience 
within £420-£670 p.a. Overtime payable. Annual 
leave 24 days, 28 days after three years. Prospects of 
establishment.—Apply, stating age, technical quals., 
and full details of experience to any Emp! t 
Exchange, quoting Bath 474. [2601 


LANNING required by Hunting Percival 
Aircraft ines Experience in manufacture, 
installation and production planning of metal airframe 
essential. Good welfare facilities, including 
Staff persion scheme.—Applications, stating age, salary 
and full details of to Personnel 
Percival Aircraft Limited, 
i 562 
T E HESTON AIRCRAFT Co., Ltd., seek more 
staff in senior and intermediate "capacities in their 
drawing office and technical office. A bans of design 
problems are to be dealt with on aircraft on guided 


weapons. W. conditions are good and there is 
a good pension iow Biad to Chief Designer at 
Airport, H Tel.: 


S British associate company has 

a vacancy for an electronic devel T 

in connection with the design and development of close- 
range gunnery equipment. Appointment entails design 
office and field work on relay control schemes, servo 
mechanisms, strain gauge recording, etc. Applicants 
must have engineering degree or equivalent qualifica- 
tion. The company offers excellent sport and welfare 
facilities and a vo —y~ msion and life assurance 
scheme.—Applications, with details of age, qualifica- 
tions, ex ence and salary required, should be sent by 
post to British Manufacture and Research Co. Ltd., 
Lincs, quoting reference AWK/MF/ (Stafl 


M. HOBSON, Ltd., invite applications for posi- 
* tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. The work is concert with interesting projects 
connected with fuel equipment and hydraulic 
flying controls for aircraft. —Hobson Works, F: 
Wolverhampton. 0420 
UNIOR technician (male or female) 
(preferably honours in Mathematics), req 
assist in mathematical work and in the pees — md of 
computing, previous computing experience would be an 
advantage but is not essential.—Applications in writing 
to the Personnel Hunting Percival 
Ltd., Luton Airport, Beds. 
salary required. (2584 


7 M NISTRY OF SUPPLY requires engineer at 


———~" for inspection at contractors’ works 
of electrical, radio, radar installations in aircraft and 
installation of fighting equipment, electronic controls, 
etc., and supervision of inspection staff. Qualifications: 
British of British parents. ecognized engineering 
apprenticeship and A.F.R.Ae.S. or A.M.1.C.E. or 
Mech.E. or E.E. or exempting qualifications. Good 
up-to-date experience on a specified above 
essential. Salary: Within £635 (age 25> -£980. Not 
established but opportunities to compete for establish- 
ment ma —Application forms from 
T. and | King London, 
quoting De 466/54 A closing date October sue 193d 


AIRCRAFT ELECTRICAL AND 
ELECTRONIC ENGINEERING 


Applications are invited for a Senior 
superannuated Staff appointment in 
the Design Department from men who 
have a good degree (preferably first 
class honours) in Electrical Engineering 
and the experience necessary to justify 
the payment of a commencing 
salary. Write fully, stating salary 
expected, -in the first instance to the 
Personnel Supervisor, 


HAWKER AIRCRAFT LTD. 
Canbury Park Road, 
Kingston-upon-Thames, Surrey 


SITUATIONS WANTED 
IRCRAFT technologist i ime of life, prepared 
AN good salary Box 


ILOT, commercial, own Auster, car; secks employ- 
October-April. Anywhere, anything | 


EX. NATIONAL-SERVICEMAN secks position as 
(any branch), to travel. Age 
pot, 33 Belmont Road, 


pxecurive position, Midland area; 16 years 
aircraft experience; A.M.1.E.T., A.1. D. approved 
chief inspector; current pilot's licence ; experience 
works = t; age 37, married. Available des 


editor or writer. Experience 
American, Canadian manuals and brochures. 
Structure and all systems, electrics, fire-control, pilots’ 
notes, etc. Project study, layout, sub-contract. Pre- 
sently editor on very advanced fighter not yet in pro- 
duction. Transport, industrial and marine experience. 
Available 2-3 months.—Box 7933. (2626 


GLOSTER AIRCRAFT CO. LTD. 
GLOUCESTER 


HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 


FOR 


AIRCRAFT 
DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 


Consideration will also be given to Draughtsmen with 
Mechanical, Structural or Electrical experience 


The conditions of employment are good 
with progressive salary, good sports and 
welfare facilities, pension scheme, etc. 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS SHOULD BE ADDRESSED TO THE 


CHIEF DESIGNER 


RESEARCH AERODYNAMICISTS 
AIRCRAFT ENGINEERING 


Exceptional opportunities exist in a 
newly formed research group for ex- 
perienced and imaginative Aero- 
dynamicists and | Graduates 
with a sound theoretical education, 
who are interested in engineering and 
research problems related to boundary 
layer control, supersonics, optimum 
shapes for minimum drag, kinetic heat- 
ing and heat transfer, and other 
challenging problems of the future. 


Applications are invited from per- 
sons who are interested in joining the 
staff of this group which is incorporated 
in the design organisation of Handley 
Page Ltd., but is independent of and 
separated from routine work. 


This group is intended to form a vital 
spearhead of engineering develop- 
ments and its members are expected 
to be capable of developing original 
ideas where the emphasis is on inde- 
pendent, forceful and creative thinking. 


Write in first instance, stating age 
and full particulars of education and 
experience, to: 


Dr. G. V. LACHMANN, 
Director of Research, 
HANDLEY PAGE LTD., 
CRICKLEWOOD, 
LONDON, N.W.2 
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New editions of two 
famous “Flight” books 


Flight Handbook 


A sound readable manual about aeroplanes and how they fly. 
Authoritative data is given on everything aeronautical from 
principles of flying to the latest methods of rocket propulsion. It 
is packed with valuable information for the air-minded. 
83” = 5)”. 282 pp. Illustrated. 


Sth Ed. now ready 15s. net 


Development of the Guided Missile 


By KENNETH W. GATLAND, F.R.A.S. 


Presents factually all the main information now available on the 
development of guided missiles in Britain, U.S.A., Germany, the 
U.S.S.R. and elsewhere, and outlines their present and future 
possibilities. 82” x 54”. 288 pp. Illustrated. 


2nd Ed. now ready 15s. net *¥,?95T 


Obtainable from booksellers or direct from 
Iliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1 


A review of developments and trends 
as seen at the Radio & Television Show 


in domestic radio and TV, while at the Farnborough Air 
Display a great deal that was new in communication and 
navigation equipment was exhibited. Learn all about these 
highly-important developments from next Monday’s . . . f 


Wireless World 


Radio Show Review 
Out Sept. 27 From newsagents | 2s. 


This year’s Radio Show revealed many new developments | 


19 Buckinghem Street, London, W.C.2. 
Tel: TRAfalgar 2371/2 


British and American Receiver Headgear 
Assemblies HS-30, HS-33, HS-38, etc. 

C-42 Altimeters 0 co 50,000 fe. 

M.C. Ammeters 5Q/1633, 20-0-20 Amps. 


Please apply for Stock 


Z & | AERO SERVICES LTD. AIRCRAFT SPRING WASHERS Te 


TO B S A.LD. & A.R.B. APPROVED 
Pairleads, Cleats, Panels, Knobs, etc. 
SPECIFICATION E. 8S. ASTON & CO. LTD. 
S.P.47 4 SEBASTIAN STREET 


Large variety of Aircraft, Radio and Test Equipment 
Lists CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH Telephone: CLERKENWELL 2179 


CLERKENWELL, LONDON, E.C.1. 


the Aircraft Industry 


Component Specialists 


SS 


Components made to manufacturer’s specification 


Amal Ltd., Holdford Rd., Witton, Birmingham 6 
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